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to perfect Sarin. 


Shewing the ſixe ptiocipall Points or Grounds, con- 
cerning Navigation. 


2 Compaſſe, 3 5 Wind, 
3 Tide, 6 W. 


O veliver the opinions ( conternirig wo Cord and 

IN Compaſſe) of a great fezt of Sea-BGaffers and o- | 
v2 thers, even in theſe times ſuch is their knowledge, 

being altogether igneꝛant even vaine and frivolous, 

| X that J will not ſpend the time once in nominating 

any tuch their knowledge, but will pꝛoc æd fo the matter, 


The Compaſſe to be reRified two wayes. 


Fat. there (s to be deltbered two wayes fo2 a mans farther 
knowledge, that the ompalſe is to be rectified, as followeth, 
TheCompale is tatd to be rectified when the wyer is ſet right 
"pales c Flopper · delute, koꝛ ths Flower-peluce and his oppoſite 
12 the true wien ds 
5 Compaſſe is fald _ be regified, „pen the Wyer is 
fect 


I The Card, 5 5 4 Time, 
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fer right under the Flower ⸗delute, the Flower-deluce-and his 


oppoltte point, delivereth the true Mutation oz Uariation of the. 


Compaſs. 


Further, there are foure opinions concerning the Compaſſe ;- 
which foure opinions and wapes conceived of the Compaſſe, be. 
ing reciffed from the true Peridian that it is pꝛeſuppoſed to lead 
in, which I will give a taſ$ of foz this pzeſent, and ſo leave them 


to mo;e convenient places.. 


The firſt Opinion of the Compaſſe. 

T2. moſt Aber dan err of the Compaſſe, is accoꝛding to flat 

Cards uſed in Navigation : Which ſome ſozt of men (and 
the greateſt number hold opinton, that the Compaſſe leadeth no o⸗ 
ther wile then actoꝛding · to theſe uſuall-Plats oz Cards right ly- 
ned, whoſe lynes gonerally are paralell each to other, and that the 
Caſt and Weſt of the Compaſſe leadeth in a paralell, which opi- 
nion is abſurd : fo; how can the thing that is falſe deliver the 
way of truth, as hereafter followeth. 


The · 2 Opinion of the Compaſſe. 

This way of the Compaſe(in derd) which is moze per let then 
the koꝛmer ( accozding to the judgement of Aſtronomers ) is cal. 
led the Aſtronomicall dedugure of theCompaſſs and by other ſo:t 
of men called the paradoxall Compaſſe , becauſe the lineaments 
are ſpirall: which ſpirall lines by ſome are called Helicall lines. 
This Afronomicall deducure (as above ſaid.) ſome ſozt of men 
hold to be pꝛintipalleſt. An this judgement the Peridians have 
their coartation, but the Compaſle (the @aſt and Wefft thereof ) 
is ſaid.to lead in a paralell, theretoꝛe though nerer the truth then 
the fozmer, pet abſurd, 

The 3 Opinion ofthe Compaſſe. 

3s the demonſtrature ot the Compaſſe, which is moze excellent 
then the two fozmer,boing knowne aright: which demonſtrature 
of the Compaſſe., ſome fot of men eth (but with heads filled 
with infirmities, 4c.) and wanting knowledge. knoweth not the 
meaning thereof, and but very few vnderfand the godneſſe that 


is to be delivered thereby, yet the way of a hip is not accozding. 


to the pzeſent view thereof, 


The 
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The 4 Opinion of the Compaſſ. 

Laſt of alt (which feweft oz none know) is the onely true and 
excellent way, the way ol theCompaſſe accoꝛ ding to the difference 
never yet delivered by any, noz knowae vnto thoſe. that make 
themſelvss moſt artificiallef, 

Jam now to deltver my reaſons oꝛ examples concerning theſe 
foure opinions ( above ſaid ) which are to condemne the ſmall 
knowledge, opinion oꝛ judgement of men, concerning them: and 
to juſtille and mainetaine the god knowledge that hereafter ſhall 
be delivered; 

The Card and Compaſſe handled together. 

7 Hereas, befo02e J have delivered a taft of the foure opini- 
ons concerning the Compaſſe , ths firft opinion relping 
onsly vpon the truth of the Card, Theretoꝛe it is moſt neceſſary - 
foz me, next of atl to deliver the abſurdities of ths Card, oz to lay 
the Card open in his colours, that when ths truth thereof is ſ&ns 
and knowne, then that the way of the Compalle ( acco:ding to the 
Card uſed in navigation) may beleft,and a-moze true way taken 

hold of xc, Now to p3oced as followeth, 


The 1 Abſurdity. 

Agenerall Card ſtraight 02 right lyned, as it is, rep2eſentcth, 
yea delivereth the whole vniverſallwozld at the view thereof, as 
a plaine flat oz levell and not otherwiſe , and maintaineth a ſcale 
c02reſpondent thereants,and how abſurd this delivery is, hereaf- 
ter is pꝛoved. 

The 2 Abſurdity. 

This generall Card maintaineth a CompaCe in the midf that 
fhall extend it ſelfe, and the points thereof to the ertreames of the 
Card, and ſo delivereth courſes by one Compaſfe to ſapls to the 
extreames of the woꝛld, delivered thereby ik it were navigable, e- 
ven to any part thereof, and to returne the ſame way againe : 
which is abſurd , as by the demonſtrature and wag of the ditfe⸗ 
rence following is pꝛoved. 

The; Abſurdity. 

This Card will dire by halfe a Compaſſe made on the ſide of 
the Card, over the whole wozld, and the returne to be the ſame 
. wap, which is moze abſurd, 

A 3 The 4 
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The 4 Abſurdity. 
Pet this Tard will bired karther, that is by a quarter of the 
Compalle made in one ol the rozners of the Cacd over the whole 
"wo21d , which will be made-moft abſurd and monſtreus by the 


grounds betoze fpoken of. 
The 5 Abſurdity. 


This Card alte ma intaineth from the Poles themſelves an 
Eat and Wett Une, a Peridian and ſeaven points ofeyther fide, 
whereby the Noth Polevelivercth from tt a Southeaſt quarter 
and a Southweſft quarter, and the South Pole the like, which is 
abſurd : my reaſon to pꝛo ve it to be ſo, is this, becauſe there pat- 
ſeth no tynes imaghiary. from the Poles , but NOTING Peridians 


arcozding to the ſ heurt. 
F The 6 Abſurdity. 


This Card alſo maintaineth all the paralells ofthe E aſt and 
Melt tyeretn, to be of one length, which is abfard: fo paralells 
are teffe towards the Poles : likewiſe p Card jaffifieth the para- 
tells to make right angles with the Peridians even to the Poles, 
which is abſard, fo2 paralells are inferio2 Circles vnto the Pe: 
ridians, which are great Circles, therefoze cannot make right 


Angles with them, 
The 7 Abſurdity. 


This Card alto ma intaineth all Meridian to be paralells each 
to other, and thereby maketh a polar line of E aſt and Weſt in the 
Mole it felfe as long as the Equinociall which is aft erroz of 360 
degrees, oz 27 6e miles, which is moſt obſurd: mp reaſon is this, 
becauſe the Pole it ſelte is but an imaginary point. 


4 


The 8 Abſurdity. 

Againe, there tannot be a right ſigne ( fo2 the way of a Ship ) 
delidered from the plaine of a Meridien in the Card fo2 the deli⸗ 
verp of the longitude the Meridians being paralells cach to other 
Cam wꝛeſted from their nature ) as they be, neither tan there be 
a ſecond righiſtane(fo? the way of aShiy delivered from the Eat 
and TUeF of a Card. {02 the delivery of the Latitude; betauſe the 
Pax {Mts therein cannot doliver neither the vain « ot a 7 

Tirtle no: finell ; therefore the Card abſurd. 


The 9 


'The Path-way to perfect Sayling. 7 

YT The 9 Abfardicy, | : 
Likewiſe this pꝛeſuppoſed way of the Compaſſe acco:ding 

to the Card delt vereth vpon any point of the Compaſfe- , koꝛ anp- 
Segment in Navigation.a lefſe way in Longitude and Latitude 
then the Atronomicall deduture of the Compaſſe , oz way vpon 
the d:ference doth but if the Longitude of this firff way be com- 
pared, and reckoned after the coarting of the Peridians fo any 
ſegwent.in Latitude and Longitude : then it is moꝛe fwifter in 
Longitude then any opintons elſe delivered of the Compalle: 


therefoze abſurd, 
The 10 Abſurdity. 


All tho lynes in a Card are ſuppoſed to be segments oz pietes 
S Circles, which is ablurd and falſe :'foz example, great 
Circles muſt croſſe themſelves at oppoſite points ot neceſſity, 
and therefoze cannot be paralells each to other: likeſwiſe J am 
ſure they count them not ſpirall lines, foʒ ſpirall lines are not pa- 
ralell either to other, 

"yy The 11 Abſurdit y. 

The Equinogiall and Peridian, in a Card graduated as they 
be by even degrees, both in Longitude and Latitude, being in 
plano not lawfully pzojeced, is abſurd, 

* The 12 Abſutdity. . | 
I tkewiſe, the Card delivereth this rule fo; his truth, vpon 
what point of the Compaſſe ſoerer, the points being of one qualt- 
ty, in what Latitude oz Longitude ſoever you are in, like diſtan⸗ 
ces fo; the differences of degræs in Longitude : which is abſurd, 
and confuted by the Aﬀronomicall deducurs, and by the way vp⸗ 


en the difference. : 
The 13 Abſurdity. 


Alte the Card delivereth this fo2 his truth, vpon what po int 
of ths Compadle ſoe ver, the point being of one kinde, in what La⸗ 
titude oꝛ Long ituds ſoever : like diffances fo? the raifing 02 lap« 
ing of a degre& in Latitude, which is abſurd and falſe, as ſhall bg 
delivered by examples vpon the difference, 


The 14 Abſurdity. | 
This Card delitereth no truth in Longitude : no fo 


nere the truth as is to be delitered , therefoze in plates that 
ars 
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ure diffant fron other, the bifference of time in no ſoꝛt is to be de⸗ 
livered thereby, therefoze moze abſurd then that which will deli⸗ 
ver the time moze certaine. 
The r 5 Abſurdity, 

Woher2as one CompaCe( ag befoze ) in the mid ot the Card, 
the point thereof being extended to ths extreames thereof and wi⸗ 
deſt there, it is as contrary to the truth as falſhod is; fe; the 
points .of. the Compaſſe being extended in delatation but to the 
AQuadzant, which is 96 deg. acco2ding to the demonſtrature in 
plano, not lawfully pꝛojeded is abſurd, 

But ſome of the points to be extended (without) oz beyond the 
Quadꝛant ro5 deg,too much, and continued in delatation, is ab. 
ſurd, but a halle Compaſſe in the Galt oꝛ Meſt part of the Card, 
as the Card delivereth, ſome of which points, from his halte 
Compaſe being extended from the Quadzant in delatat ion 276 
deg. 45 min. too much, is moze abſurd, Kay a quarter of the 
Compale delivered from one coꝛner of the Card, as the Card des 
libereth, ſome points thereof are extended in delatation beyond 
the Nuadzant zoo deg. (ofa great Cirt le) tos much, which is mol 
abſurd, as the 15 part in the Aronomicall deductare, and fir 
part of the demonſtrature juſtiſleth. 

The t Abſurdity. 

Whereas in this Card, the Compaſſes in the midſt, ſ des 83 coz⸗ 
ners thereok, extending their delatat ion and coartation accozding- 
ly beyond the quadꝛant, as akozeſaid, which is ablurd: pet the de⸗ 
latat ion and coartat iõ within the quad;ant,is alſo abſurd: as fo; 
example; Pꝛove from the center oł any of the Compaſſes in the 
Card, at zo deg, delatation and ſ@ whether the degrees there, be 
balfe ſo big as they are in the quadzant (as they ſhonld be) oz no, 
and pou ſhall find ; of the veg. there, at o deg.delatat ton. te make 
but a degree in the quadꝛant, which is; part falfe : but it delive⸗ 
reth at 45 deg.delatation 2 deg.there,to be 1 deg.on the quadꝛant, 
which delatat ion is x 5 deg. falſe, oꝛ out of his due place, 

The 17 Abſurdity. 

It is a great matter, how abſurd the Card is: fo: let x Ship 
in her navigation in any Longitude oz latitude whatſoever, ſayle 
in the lyne of Nozth-ealf oz the like points as Rozth-weft and 
South-weft, befoze fhe can accompliſh one Qnadzant , ſhe * 

- vie 
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vſe fo muth way in her navigation, as cometh to 127 deg. 13 min. 
of a groat Circle, which is 37 deg. 1; min. ta much onely in that 
diffance : but a quadꝛant ac toꝛding to the @phere is about oo deg, 
of a great C irt le, which is the truth : +hersfo;e the Card abfurd, 

The 18 Abſurdity. 

A whip in her navigation differing 'n longitude accooding fs 
the Card altereth the pole from the firſt place on the polar line to 
the mer d an on the d ard which the whip is faid to be tn, wh.ch 
is abſacd. as by bye 1K. part in the @rhere is jaftificd. 

The x. Abu d ty. 

It is a wervaile th*t the & ard { being fo mon rous) flowing 
wth nothing but abſard ties tyat one xroz there*f being 22 ces 
myle as afo:eſad | (ſhould e fo greetl» inrequeſt a it is being 
nolife e helpe in the wozld nit to thit whi h's god in naviga⸗ 
tion: how it is poſſible fo; the « oſmograph/, Gesgra ho Geo⸗ 
ta ro ther: ot to be true: ſureloin this Cord the one is as true 
as the ther and no teuer therefo2e all alſe and «bſurd. 

s that the . ompaſls is wieſted trom the god natiire if hath 
in t ſeliz oz the delivery of a - hips va, by the abſurd opin:ow 
delivered to be 02 received from the Card; 

It I could alleadee moze condemnat ons fo2 the Card and the 
opinions of tus compalle{being acco:dingly vet enough ſufficeth, 
tniefe the matter in the Card and knowledge thersby retetved) 
wers better : And thus J lea t the Card and thejudgomeat by t 

at the Compalle, 


The Spherical Deſcription of the Globe, with 


the Aitrnomicall dedu ture of rhe Comp ſſe 
accordingly which by ſome ſort of men, is called 
the paradoxall Compile. 


Os will J pꝛeced with the Aﬀfrogomicall deduckurt 
of the Compalle: and becauſe it dependeth upon the 
lineaments of ſhe@Sphers which is the ground thereof, 
| as the Card is of theCompaſſe. uſed thereby in naviga- 
tion therfo2e I iv ll entreat ſomwhat concerning both theSphere 
aud dedugare of tot — upon it: and as thers are 19 — 
is 
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ties befo2e delivered koꝛ the tonkuting oz delivering the Card in 
his colours:fo many pacts 3 will touch in this Altronomicgll ds; 
dudure, that the difference (between them) may bs ſcene. But this 
in b2iefe by the way: The Afronomicall deducure clcareth a wap 
from it many abſurdities, by coarting of the Per dians (onelp)it 
maintaineth abſurdly the E aſt and Meſt of the Compaſſe,ts lead 
in a paralell as horafter ſhall appeare, 

The 1. part. 

rr His whole deſcription of the world in G lobs 02 round fozme 
' A ſpherically lyned with mertdians (ont being graduated) like. 
wiſe with paralsls and ſpirall lines. which by foms men are call ad 
RNhombes, by others called Helicall lynes,and by ſome called Þa- 
radorall lines, fot downe with the Geographie, the {Cale thereof 
being the graduated mertdtan, which is coꝛreſpondent thorenats, 
is very p2ofitable to the knowledge thereof, and confuteth the 
flat Card. The 2. 3. and 4. patts. 

This Globe mtaintaineth a Comyalls, being in the Zenith of 
the tarth and water, to extend it ſelfe acco2ding to the domonfra: 
ture in delatation to the ezizen and no farther : deviding it into 
32 parts 82 points cozreſpondont therounts, but maketh ths way 
of aShip out and home to be all one and ſpically acco;ding to this 
Aftronomicalt opinion, that the & att and welb of the Compaſee 
leadeth fn a paralell is abſurd, and eauſeth great difference, which 
in this place and time cannot bs delivered; 

The 5. part, 

This Globe maintainsth the Poles of the wozld, to be but 
imaginary pzicks o; points, delidering,o2 from which pointspze- 
£&deth onely meridians, which is true. 

The 6. part. 

This Globe maintaineth all the paralels of Latitude therein, 
to he in their due loꝛme pꝛopeztten, o: Pagaitude biggeff nereft 
the tquatoꝛ, and ſmalleſt nœrett the Poles dif- allowing paxalels, 
to make right angles with meridians, which is trus. 

The 7, part. 

An which Globe, likewiſe the mer tdtans hath their dolatation 

and Coartation,admitting no polar lins, which is frue, 
The 8. parr. 


This Globe, actoꝛding to the Ealt and weft, leading in a ri 
ralell, 


9 
ralell, delivereth one right ſigne (to the way of a Ship) from the 
plains of the meridian (as it mould) foz the delivery of the longt- 
tude the difference reſpected, and ths other right figne, from the 
plains of the paralell fo; the delivery of the latitude, which is ab- 
ſard : fo2 if the plaiues of a great Circls and a ſmall to deliver the 
place of a Ships being, agrath not, neither is true, as the diffe- 
rence juſtiſeth. 
The 9. part. 

The way of the tempaſſe, acc oꝛding to this affronomtcall deli- 
vory fo2 any ſagments in navigation vpon what Point ſoever, is 
mo3e ſwifter in latitude, and mozs flower in longituds then the 
delivery vled in navigation by the Carb, delivering the point of 
a Ships being, by the ſignes as afo:eſaid, which is abſurd, 

The 10. part. 
This opinion of Eaft and wel, leading in a paralell. delive- 
reth noſagments of any ſpirall lines, to be ſagments of great cir- 
(los, which is abſurd, 


The 11. part. 

Thee quinoctial and msxidian,in the & lobe graduated as they 
be, by even degres both in long ituds and atitude, being in round 
Globe fo2me, is very true. 

The 12. part. 

- This opinion delivereth vpon any ss pirall line (ot ons quality) 
which ars the points of the Compaſſe accozding to this judge: 
ment not like diſl antes fo2 the differencs of degrees in longitude, 
but is different in every place betwene the equats2 and the polcs 
pet not the truth, as the difference juTifleth, 

The x -, part. 

And fo: this Aﬀronomicall delivery by any the ſpirall points 
thereof; to raiſe 02 ly degrees in latitads :it difforsth little from 
the card, which is abſurd, | 

The 14. part. 

This Globe the meridians thersef delirereth ez diffinguiſh- 
eth it celfe tnto degres of longitude,by which degrees is delivered 
the difference of tims betweene any two places oz diſtances, 
pot not very true, as in the deliverp of the time ſhall appeare. 

The 15. part. 
As by this Globz (bofo2e) the compaſſo ecco;ding to the demon⸗ 
1 2 ſtraturs 
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frafure froift any one place, delivereth delatation to the Boizon 
whers it is greataſt fo from the Fonito2 02 hozizon to the Badir, 
all the Arches of depꝛelſlon ſuFer coartation.ſs that the interfec 
tions oz croſings of thoſls points of demonſtrature ate in the :. 
nith and his Nadir, which is true: therefo2e the 15 abfurditie in 
the Card pꝛovbed by this to be moſt abſurd. 
The 16. part. 2 

By this Globe a compaſſe in the ⁊enith thereof delivering th 
Azimathes to the hozizon which is at 96 degres from the zenith 
pou ſhall find theſe A; imuths at zo degræs delatation , There 
3 degres maketh 1 degree in the hozizon, and all the reff ofthe 
Azimuthes oꝛ decrees of them, ts delivered with truth either in 
delatation oy coartation, therefoze the 15 abſurdity in the Card 
ts acknowledged. 

The 17. part. 


This Globe dclivereth by ano point of demonfratare, go de⸗ 
Crees and no moꝛs to the quadzant, therefoze confuteth the Card 
atcoꝛding to the 17 abſurdity, 

The 18. part. 

This Globe maintaineth the poles of the wo2 ld to tontinue in 

thetr places which ts trae. 
The 19. parc. | 

The Coſmography, Geography and Geometry, of the Globe, 
is farre moꝛs perfect then that in the card. pet if the Coſmogra- 
phy and Geography were fot done acco2ding to the difference, 
it would be mo2e perfec : but then there muff be moze befcripti- 
ons then one: and thus I leave the Afxonomicall doviitureof 
the Compalle, This alwapes to be noted, loke what Linea» 
ments is ſatd to be in the @phere of the Þeavons, as meridians 
foz the delivery ot the time, and a helpe fo; the delivery of the 
Longitude, the equinoctiall and all the paralets, fo; the delivery 
of the latituds the hozizon, and all the Almicanters of Altitade, 
fo2 the delivery of heights, the verticall circles oz Azimuthes, fo; 
hoꝛizontall diffanges,fpirall tines. acco;ding to the difference fo; 
ths delidery of a Ships way and ſuch like: is imagined to be 
in the earth and waters cozretpondent to theſe in the Heavens, 
fo2 the travailers help and comfozt : the conceit of which aright, 


is mok excellent. 
4 Here 
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Heere followeth the demonſtrature of the Com- 


paſſe, which is a notable knowledge and light in 
Navigation , _ rightly conceived and 
nſed as it onght. 


The 7. part. 

Amy latitude and longitude whatfoever, the demon⸗ 
traturs of the Compalls rep2eſenting as it doth, the 
BW Zenith of the earth and water and divideth the ho2r- 

on. not onelp into 32 parts, as in the 2, 3, and 4. ab- 
i ſurdit ies of ths Card is ſet downe, but alſo ints 360. 
parts, nay rather into infintt parts called verticall Circles 03 A - 
zimaths going with delatation from theZenith oz Werticallpoint 
to the hozizon where the dslatation is groate&,and from this ho- 
rizon o Fenitoz to the Aadir (as is ſaid in the 15 part of the A- 
Kxonomicall dedncure) theſe Azimuthes oz Nertitall circles (in 


the Homiſphore,not ſeene,being arches ot depꝛeſſton) futter coarta- 


tion, ſo that the intorſections 83 croſſings of theſe Azimuthes one 
anothey,is onsly in the Zenith and his Kadir. 
The 2. part, 

This demonfrature is moneable o; alterable, acco:ding to a 
Ships differing in longitude and latitude, becauſe a Ship caristh 
her Zenith with her,ſs that the doviffon of the hozizon acco:ding 
to this demonttrature is variabls, acco2ding to the diſfance(from 
am one place) that the Ship is removed: xc. A confuting of the 2+ 
abſurdity of the Card. 

The z. part. 


The deviffon that the Zenith, ho2izon and Kadir hath oz is di- 
vided withall, is onely by almicanter tire les which otherwiſe are 
called circles of Altitude oz height (being above the ho2izon ) all 
which ars paralels to the hozizon, but thoſe from the Bozizon to 
the Kadir,notwithffanding paralell to the Hozizon are circles of 
dep2eſſion, any one of which Almicanters,may be delivered upon 
any degree 92 minute of the height above the Ho2izon:, likewiſe 
taken (in ſome wozking ſpherically)in pꝛokundity and depth un- 
der the Yo0zizon, 


B. 2 Tho: 


- 
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The 4. patt, 
This pznonftrature delivereth uvon any Azimuth whatſoever, 
the diffaiice from the Zenith to the Bozijon to be bat 90 degrees, 
The 5. part. 
The Eaft and weft of this demoufraturs(from the zenith) gg 
degrees in longitude, toucheth the Equinodtall, in the hoztzon at 


oppoſite points. 
a g The 6. part 


Now the quality ot the Globe is this, the pole thereof being 
elevated 03 ſef to his purpoſed latituds in his hozizon, accozding 
to this demonffratare, delivereth the obliquitis of the Sphere, 
Which in truth is a confuting of the Cat and weft fo lead in a 
paratoll ; as fog example. 
The 1 Example. 

The Globe fot to the paralell of 56 degrees no2th latitude, then 
"a perpendicnler lyne imagined to deſtend, krom this Zenith of 
5 degrees Poꝛth lat itude, delivereth his Nadir to be in 50 degr. 
Touth lat itude, ſo that it deltvereth the oppoſite part of the paralol 
fo bo from ths Nadir oz the arch of the meridian, contapned be⸗ 
tweene the oppoſite part of ths paralell and the nadtr, to be a 100 
degrees oblique oz different, and from the placs of being in the 
zenith upon the meridian, ts the opofits part of the paralell direc: 
ly, is but 80 deg, ofa great circle, ſo that this oppoſite part of the 
paratells ts 10 deg. aboue the Ho2izon, which is obligne to the ze- 
nith and Nadir, alſo go degr. Nozth from the eaſt and welt of the 
demonſtratare, in the equinoctal. So that a Ship being in (oꝛ ba- 
ving)this zenith befoze ſpoken of the perpondicularity of ths ſhip, 
being in this Zenith and Badir line, and the oppoſtte part of this 
Paralell ſo obliqus unto her, as befs:e how is if poſſible, fo2 the 
Eat and wett of the compaſſe to lead in aparalell, 
The 2. Example, - = 

L ikewiſe when the ſhip, the right line of her taping in the vertt- 
call circle of eaſt and weſt extended both the wayes, crofſeth the e- 
quato2 at oppoſite points, go degr. different in longitade, and the 
Ship being a ſegment of that great circle, and no ſagment of v 
mal circle as paralcls are how 6 it poCible, then fo2 the eat aud 
weft to lead in a paralell; it is not poſſible as the way of the diffe⸗ 


zence juſtificth. c. 
The J3 


The Path-way to perfect Sayling. 13 
The third Example. | 1 i 
Being in the paralell of 80 degrees North latitude, a perpendt⸗ It che 


Hyle upe 


tuler line delivereth the Radir to be in 80 deg. B. latitude, lo that ad 
the arch of the meridian contapned betweene the nadir and the op · of Eaſt of 


polite port of the paralell is 160 degrees, chat the 
But the arch of the meridian,contained bctweene the point of be⸗ 7 7 
ing and the oppoſite part ot the paralell is but 20 degrees. — 4 


Ho that the oppoſite part of ths paralell is 70 degrees abo be the but as the 
hoꝛizon : and likewiſe go deg, Nozth from the eat and weft, actoꝛ⸗ is guided by 
ding fo 1h? demonffraturetn the equinodiall : Here pou ſee the _ } 
obliquity of ths oppoſite part of the paralell tothe zenith, and his 1.71. 
nadir ſue wing how unnaturall it is to deliver the wap of a Ship, Line or! 
leading in the eaff and weft to deſcribs a paralell. makes equ} 

And whereas befoze I havs delivered the @aft and weſt of the — wil 
demonttrature of the Compaſs in the hozizon, end that the nozth 41 M 
and fouth is like\viſe very plain to bs delivered; therefoze J will 7 he way 
omit them:and will give examples of the demonſtrature in the la - hp leadi 
titude 51 degrees 30 min, and o degrees Noth latitnde, only of — h 
the noꝛth · call ſouth-eaft.ſouth-wolt,and nozth-welt to the Pozi⸗ mnie! 


zon, as hereafter followeth, ralell, 
North. eaſt in the Latitude 51 Degrees 30 Minutes. 


FP. point of being in our Peridian, which is ths begin- 
ning of our longitude, our Zenith being in the paralell of 5x 
degrees zo min, nozth latitude: Jam to demonſtrate z ſagments 
of a great cirele.contayning zo degrees a peete by the demonſtra⸗ 
ture noꝛth⸗eaſt: the end of which firſt ſagment of zo degrees ſhall 
touch the Peridtan in longitude E att · ward 54 degrees from the. 
ürſt and there likewiſe wall touch the paralell of nozth latitude 
6g. degrees. 

And the end of the ſecond ſagment of 5 degrees in longituds 
wall touch the 105 degrees min. oꝛ Meridian in longitude eaſt⸗ 
ward from the fir, and there likewiſe toncheth the 50. deg. 30. 
min. paralell noꝛth. ; | 

Likewiſe the gnd of ths third ſagment, at 92 Degrees in longi⸗ 
tude, ſhall touch the 128 degree 92 Meridian in longitude Caſt⸗ 


ward from the firſt, and there likewiſe toucheth the 26 — 
15 min. 


— — ”= — — 
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ward 11 min. paralell Nozth: alle it thers toucheth the hozizoy 
45 deg. either from the tardines Satt oz enth. 

Northi-weſt. 

g ikewife the denronftraturs of the Kozth-wef catteth the Pe: 
v'dians and paralsls in longitude Weft-wards as the domonſtra- 
ture of Kozth-oalt cutteth them Exft-wards,onely that it cattech 
ths Hozigen 45 deg. either from the cardines WeT oz Ns;th, 

South-eaſt in the lame Latitude 541 deg. 30 min. 
1 K our place of being (as afozoſaid) A am to demenſtrats ths 
ſagmonts of a great Circle containing 0 deg. a pets by the de⸗ 
monfraturs Seath-caft, the and of which firſt ſagment of 30 deg. 
chall touch the 2; deg. zo min oz Poridian in longitude Eat; 
ward from the firff. and there likowiſe toucheth the 27 dogres 26 
min. var⸗lell Anth. 

And the end of the ſecond faament of 66 deg. in Longitude. wall 
touch the z © deg. 40 min. 02 meridian in longitude Eat · ward trõ 
the ficft. and there likew'fe toucheth in © deg. 25 min. . lat tude, 

L kewiſe the end of th: third fag meat at vo deg in Longitude, 
Hall touch the « 1 degr@ 40 min.oz meridian. in Teng itude eaft- 
ward from thefirft and there likewiſe toucheth the 26 Deg. 15 m. 
paralell ſfonth: Alſs there toucheth the Yoz1zon 45 degrees either 
from the card:nes E aft oz ſouth, 

Fonh-weſt. 

XL ikew'fe th* demonffrature of the South-wef foucheth the 
merid ans and paralell inlongitude weft-ward as the demenſtra⸗ 
ture of ſonth-eaft toucheth them caft- ward  onelo that it catteth 
the hozizon 45 Deg.cither from the cardines ſouth oz well. 


Examples in the Paraleſ of 86 deg.N rth latirade beginning wick the 
firſt example of North- eaſt in the north 1at1cade 8 deg. 


Rom our point of being. in our mer d an which is the begin⸗ 
ning of ear longitude eur zen'th being in the paralel old o.deg. 

ne th latitude J am to demonſtrate ; ſagments of a great clycle, 
containing e deg. apæce by the demonſtrat ite no:th-oaft the end 
of which firſt ſagment of 26 degres, wall touch the mertdian in 
longitude ea -ward 19 degrees 20 minutes fram the firft a d 
there hewiſe (all tout the paralell of Rozth latitude 60 _ 
nd 
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And the end of the ſecond las ment. 160. dag, in lengitude 
fouch the ·ꝛ0.deg. . min. meridian. in longitude — 
tho firft, « there 1:kewiſe toncheth the ze. J. Al. paralsinoꝛthj. 
Tttewite tht end of the 3. ſagment of eg. u Lougitade 
Hall touch the 134 deg. zo min. oz meridian in long itude caft« 
word from the firft.+ there likewiſe toacheth the 7paralell nozth 
Alte there toucheth the hozizongy dog. elther from the tatdines 


eaft oz nozth. 
North-welt. 

Likewife,the demonttrature of nozth-wedt cutteth the meridt. 
ans and paraellls in longitude weff-ward, as the demont ra tart 
ofno:th vai,cutteth them tat᷑ · ward onely,that it catteth the ho 
efzon g5 deg. cither from the cardines wet o; noꝛth. 

Example ofthe Seath-extt inthe ſame Latitude g. deg, 
A our place of ot being, (as afo;eſaid) Jam to demon rate th;& 
las ments of x xreat circle, containing zo deg. apece, by the de⸗ 
monfrature ſouth- eatt, tha end of which Art ſagment of zo deg. 
Hall touch the 35 deg. mi. meridian in. longifude eat - ard 
from the fir and there likewiſe toucheth the 3a degree comin, 
paralell nozth, 

And the end oft he ſecond fagment of Codeg. in longifude Gall 
touch the 41 degrees 40 min.o2 meridian in longituds award 
from the firff, and there likewiſe tontcheth the 22 degrees o n. 
paraleli nozth, 1 5 
L fkewiſe, the tad of the third lagment at g deg. in lougitnde 
Hall touch the 45 deg. 30 min. o meridian in longitude aa ward 
from the firs, and there likewiſs toutheth the 7 paralell South > 
Au there tuocheth the hozizon 45 deg, either from the carbiues 


9; ſouth. 
er gouth- weſt. 


' L fkewiſe the demonttrature of foath-wekſt, cuttet h dhe nteri· 
dians and paralelis in longitude wet ward as tha demonTratore 
of the fonth-eaft ratteth them eat ward,onely that it cutteth the 
hozizon 45 des. either from the tardines ſouth-02 wel. 

And as foz the arches of depzeſſton, from the hozizon oz ſenito; 
te the nadir of theſe points befoze ſpoken of, the delivory of tm 
is even us eat as the fozmer. and ſo is the arch of altitude, o: 
arch of dep;eſfion upon any A fl imuth whatſoever, une _= 
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following to be reſpected as a pꝛeparat ive: befoze J deliver any 
nice examples actoꝛding to the difference, it is neceſlarp fo2 me 
to explain in a moze familiar ſoʒt (at large) ſome part of the dite. 
rente one ly accoidirig' to the demonſtrature, fo2 the moze tontu⸗ 
ting of the Card, and the opinion holden thereof foz the way out 
and homs to be all one, At is d:1ivered in the 15 abſurdity of the 
Card, that upon ſome points of the Compaſſe, the Card delivereth 
a way ontward, to be 396 degrees of a great circle, and to returns 
dome ward (to the firſt place) againe, the like diſtance upon the 
ſams tine, which ſhall be pzoved moſt falſe by the examples follo, 
wing: which examples ſhall be from the latitude of 56 degr,and 
from the firſt example, as betoꝛe in the latitude 51 degres zo min, 
yet theſe deltver not the truth neither, as by examples vpoy 
the difference, hereafter follow, 


The 1 Example in North Latĩtude 3e deg. 
A which latitude,our zenith oꝛ place of being in one meridian, 
Where we make our beginning ot longitude and place of depar⸗ 
ture J am nod to deliver from this our zenith oꝛ place of being, 
the demonfrature of no:th-weft fo2 one ſegment of zo degrees in 
longitude : which ſagment end of zo degr. Noꝛth · welt, there tut 
teth the 1 dege- ze minutes oz meridian wettward in longitude, 
and the 6; dig rer paralell noꝛth. E rhe 
Our Zenith now being altered and the latitude 64 degres as 
afozeſaid, we will make p:ofe to returne back againe to our firft 
place by the line touthj · eaſt the like ſagment of zodogres in lan« 
gitude where this ſagment endeutteth the. 26 Degree, 20 minutes 
67 meridian in longitude eatt ward. and there likewiſe cutteth the 
37 degree 4o mirutes paralell no: th. | - 
Oos that this line of no:th-weft extended to zo degrees as afozes 
ſaid, and from thencs returning ſout)⸗eaſt to ;e degrees likewiſe 
there is ditference in longitude weſtward. from the firſt meridis« 
an 02 place of departure 25 degrees 10 minutes oz meridians, and 
in latitude ſouthward from ths firſt +: deg. 20 minates, 
Pere you ſe the difference of the way out ond home, onelp fo; 
30 degrees acc2:ding to the d2monfrature, an: only fo2 the lines 


of no:th\ectt-2:1d foutheaſt; the reſt of the poiuts, hath their lille 
ditterenes in their kind. 


Tie 
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The 2. example in north Latitude 5x deg. 3e min, 
T Am now to deliver from this our zenith oz place of being, the 
demonfrature of the noztheaf to go degr. which ine of nozths 
raft there cutteth the 128 degree oz meridian in longitude eat. 
ward from the fir, and there likewiſe catteth the 26'Deg;r 5 mi⸗ 
nutes paralell nozth,as in the demonſtrature is delivered, 

Our Zenith now being altered, and in the latitude 26 degr. ; 
minutes as befo2e ſaid, we will make a pꝛaſe fo return back again 
to the fir place, by the demonſtrature ſoath-weft to 90 degr. 
where this line of ſouth · welt cutteth but the <5 degr, 30 minutes 
merid ian in longitude weſi ward and there likewiſe tutteth thsz9 
degree 30 minutes paralell ſouth. So that this line of noʒth;; eat 
extended to go degrees as afozeſaid, and from thence returning 
ſouthweſt to 90 degr. |:kewiſe, there is difference in longitude 
eaſf-ward from the firſt, 62 degrees zo minutes, and in latitude 
ſouthward from the firſt 91 deg. | Thy 

Pere you ſee alſo the difference of the way out and home, 'onls 
fo2 go degr.acco;ding to the demonſtrature, and only fo; the lines 
of Noꝛth · eat and ſouth⸗ well, and all the reſt of the points is tha 
like in thetr kind, And ſo A leave the demonſtrature, 


Now will J deliver Examples worthy the noting, of the way of the 
Compaſie according to the difference. 
T Eat oꝛ well of that Compaſſe, rea iſled to the true mert- 
dlan dpon the difference, maketh a ſpiral I line in delatat ion 
to the equinociall fro what paralell ſoe ber by ſagments (ot great 
circles) toꝛreſpondent fo2 this purpoſe : which ſagments maketh 
right angles with the meridians and which ſegments delivereth 
8 right fgne from the plaine of the verticall circle of eaſt 4 weſt 
foz the way of a Ship in her navigation, and the meridian -acco3- 
ding to this difference delivereth the other. This part of the dit 
ference only confuteth the generall Card and the lines of incli» 
nation, with the Geography of the Globe, 

This difference, the eat and weT thereofdelating es afoze- 
ſaid, ruleth notwithſtanding the variation of the Compaſſe, ge- 
nerally ſpoken ot, as fo: example: the Compaſle here with us at 
Londen , is fct at halfe a point variatian @aTward, where it 
ould be 10 degrees 32 minutes 45 ſeconds by mp 0wne obſers 

C2 vations, 
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vation *which was made in th: yeere 1586.) which niaketh the 
welt ta he halis a pe int to the non ti · ward of the weft : therefoyF- 
in 0 ug from Silly (which is in latitude 56 degrees 1 minutes 
oz thert abouts) weſt by the Compalle (which is in truth welt halt 

no;th)with Cape Race, inNew-tonnd- land th places diſtant ſome 
660 leaguss from other. cauſeth a falling moze ſoutherly into the 

latitude 46 degr. gominutes 92 thereabouts; which .Goweth the 

way of the difference ts rule in this difancs; 

And by a-Compaſſe reLifted to the truemer idian that is a Com. 

paſſe that the noꝛth and fouth-thereof, deliversth oz pointeth at. 
teꝛding to that true meridian of Silly on whith meridian is deli. 

versd tie urth of altitude 03 alneicanter of ths Sunnes height at 
nane;by which:o; ſuch, CompaTCs; Caps Race bearsth from Silly 

due weſt and by nozth and there toutheth ths paralell of no2th la 

titade 46 degras 30 minutes likewiſe toncheth the meridian in 

tongitads welt ward from Silly the 45 degr@s 40 minutes acce3» 

King to the coarting of the'meridians in this diſtante. 

And:to ſpoake the truth in this hiffance there is but litle 02 no 
variation of the Compaſſes to bs roſpetted fo; the compaſſe at Silly 
let at the whole dar tat ton as it ought to bs, yet in fayling by that 
compaſe,you runne ſome 400 leagues befoze the nezth and ſonth- 
pdints thereof deitbereth the true meridfan:and in ſapling the o. 
ther 280 leagues, the compaſs is varied wet ward a point and a 
halte oz there aboats, which is no moe then will anſwer the da 
riation cat ward. as befoze, ſo that in this diffance,the nutation 
of theCompaſs.caſtward;e wet ward conſtderes aright.ts as us- 
thing to be reſpecod (but the one ſet agaiuf the other, )as by the 
examples following is p:oved. 

The firſt Example. 

Let a compaſe be rec iſled to the nutat ton and ſayle from Silly 
therewithail te Cape Race, weſt:i when yon come on the toaſt of 
Newfoundland pou hall be delated from the paralell of Silly, ong- 
ly accs2ding to the diference,and not other wiſe. 

| The ſerond Example. 

Let the compaſe be ſet at halfe a point nutation, as moſt tem- 
monly itis and ſayle by the ompatce from Silly weft with Cape 
Race, and pou wall perfoztz ( keping that courſe biredtly ) fall 
into moze ſouthsrlp latitnde, which is into 46 degrees zo min. 

83 
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0; >hereabouts, accozding to the diFerencs, and not other wiſe. 
„ 1. A Tne third Example. 21> 
_-. Lct the Compaſſe be rotifled to ths trueme;idian; and fayle 
by that Compalle from Silly weft with; Cope Race and you hat 
likewiſe fall into the latitude 44 degr. oz thereabouts,acto2ding 
to the difference. | | 
And as fo2 this way(abone ſaid)is delibered a delating from- 
—— moins weft: fo like wiſe in returning eatt tro thent 


pou ball liste de late from that paralell agains acte 
ding to the difference : which delivery overthroweth the Whole / 


Card. | h 
Axaine,lobe hows the difference of the eaft and wet ruleth in 
the diſtance and difforedce in longttade(as afocefald)(s in any o- 
ther diKance and difference in longitude, it is ltkowife to be ref- 
peed, Alto this diffsrence of the eat and weft, is the ground 
tro whence the differencs is delivered, fo2 all the re& of ths points 
of the Compalſls. 
$6 that you ſoe, this way upan the-differoncs, delivereth war 
ent ward to any plate, different anto the wap homeward , being 
not both alike, as by the examples of the noꝛth⸗eaſt and refury- 
ing ſonth«weT :likewiſs of the nozth-we$, and returning ſouth» 
ent, as hoereaſter appeareth. 
The t part of the i example from the Equstor. 
Being in the  Equinogiall in any one meridian, J will there 
make my beginning oflongitade:crom whith equate; and meyf- 
Nan of longituds, J will deliver the lins of inc linat ion, noztdeaſt 
continuing it to the latiftude75degr, minutes 1 4ſ0conds nes: 
ding to the difference. 
The 2 part of the 1 Example. 
The line of the no:th-eaff continued to the latiftude75derrees 
q minuts# 14 ſeconds, accozding to the difference, endeth in the 
tbagitade 131 degrees from the firſt , reckoned accozding to the 
meridtans in this;difance coarted. 
The 3 part of the 1. Example. | 
Being in the latitude 75 degrees 6 minutes 1 4 feconds, and in 
the longitude 131 degrees as afo2eſaid, Jam now to returne 
— 7m by the line of inclination, ſouth-weſt to the @qui- 
no 4 | X 


Cor von | 
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Concluſion of the 1 Exampio. | 
Being returned to the Equinoeiall as afo2eſaid, J doe nd the 
cSength of the line of inclination ſouth-weſt home ward, to be ſhoz. 
ter then the line of noꝛth⸗saſt outward, by 130 leagues, and J am 

in long itude eaſt werd from the firit place on the Equinoctall 70 

leagues, therefo:e the way ont and home not all one. 

1 ' Another Example North latitude 50 degrees. 
-  ſaple noꝛth⸗weſt 5d leagues at the 50 leagues end J have alte⸗ 
red my long itude from the firff,2 degres 38 minutes and my la⸗ 
titude 1 degree 40 minutes. 

I returne back againe ſouth⸗eaſt q o leagues, and being retur . 

ned, A nd my ſelte in leſſe longituds oꝛ weſtward from the fir, 

3 minutes and in latitude moꝛe then the'fir 6 minutes. 

Xnother Example in the North latitude 66 d:grees.”. 

I ſaylenozth-weft 50 leagues, at this ſagment end, my longi: 
tude from the firft is 3 degrees zo minutes, and latitude from the 
firff r degree 50 minutes, J returne back againe ſouth-eaſt 50 
leagura, and being return d I find my ſelfe in leſſe longitude oz 
weft ward from the firſt, 5 minutes, and in latitude moze then the 
ürſt 10 minutes. | 

And foz the mo3e confating of the wap out and home to be all 
one, and the moze juſtifying the delating from the paralell to be 
true, J will deliver ſome mo2e examples vpon the eat, fo; a ſag- 
ment of 20 leagaes, in the latitude 51 degrees zo minates, and 
75 degrees, deliver ing the hozizontall diſtance botweene the eaſt 
(actoꝛding as is ſaid) to lead in a paralell, and the way ofthe eat 
actozding ts the difference.as followeth, 
In Latitude 51 deg. 30 minutes, my firſt place. 
From any ons meridian of longitude,” J take a ſagmont of the 
paralell in this latitude of 20 leagues, pꝛeſuppoſed by ſome to be 
Eaſt from the fir place :and againe , I doe Depart from my firſt 
place of being 20 leagues caſt ward accozding to the differente: 
no ſw at this 20 leagues end J am delated from the paralell acco2- 

Ding to the wap upon the difference, which maketh my place 

(now of being) to beare from the firſt place, two Azimathes, and 
e mo2e ſoutherly, 


As for Example. 


To explaine it moꝛe bztefly, A tmag ine one lyns from the firft 
| place 
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place exff, attoꝛding to the paralell 20 leaguss : imagine another 
line from the firf place ©aft by the Compaſſe , attoꝛding to the 
way upon the difference 2: now the hoztzoutall viFance betweens 
theſe two lines at 20 legucs end, from the firit place, walbe (as 
befoze) two Azimuths :. 

In the latitude 75 my firff place and mect>ian of longitude, F 
take a fagment of the paralell in this latitude,of 20 leagaes, p3e» 
fuppoſed likewiſe by many tobe Eaſt from the firſt plice : and a⸗ 
gains, A doe depart from my fir place of bang n leagues caſt, 
atsoꝛding to the way upon the difference: now at this twentp 
leagues end my hoꝛzizontall difance betweens my pl;ce of being, 
and place (aS.afozeſaid)-on the paralell, from the fir it plate, in 3. 
azimuths 1 

Likewiſe this way of the ditkerenct delivereth upon any Aziz 
muth,o2 point of Compaſſe, ſagments of great Circles, different 
ſrom other, cozreſpondent as thep ought to bee, foz the difference 
in longitude as hereafter by th2&@ examples of the Nozth nozth . 
— following apptarsth, which copfateth the 12 abſurdity of the 

ard, 


Three Examples of the North North weſt, fox the diferenee.of che 
lengrh of the Sagmenes in longitu de fromthe EquinaRtiall, . 
70 to do degrees in lat itude, as followetb. | 


The firſt Example from the Equater. | 
* ing in the E quinoctiall in one meridian, the ſagment of N. 
rost · welt to reath-to the next Peridian which is ene de⸗ 
res in long itude. is in length 52 league 
5 The 2 Example from 40 deg. of latitnde. 

Being in 40 degr. of lat itude and in one Meridian, the ſag- 
ment of noꝛth̊ nozth-wet, to touch the next meridian,is in length 
Y leagnes ;. _ | . = © np 
711 22 The z Example from $85 degrees of Latitude. | 

Being in $o degrees of Latitude, and in ons meridian, the fag- 
ment of no:th nozth-weff, totonch the next meridian, is in length * 
3 leagues 7. * I 5 
Alo, chis way of the differense delivereth dpon anp Azimuth 
oz point of the compaſſo, ſag mentis of great circles, different from 
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x We v the laying oz raiſing of a degree inlatitnde whatſoovee, 


2 bp z examples of the welk, nozth weft following appearsty, 
Which coufatoth the x3avſurdity of the card. 


3 The r example from the Equacor. 
1 Being inthe equtwentall, am required to deliver a tag ment of 
the wett nezth welt, to raiſe a degree inlatitude, whith 
acto ding te the ditterente is 52 leagues and. 
8 The 3 — — 40 deg. of Latitude. 
I boing in 4 degrees vflafitade the ſagment of wet noꝛthwet 
to raife a deg. in lat ituve the difference is 56 leagues. 
| The 3 example from 80 deg. © . 
I boing in fo degrees of latitude the Sagment of a wet wo; th- 
Wet, te ra ſe a deg. in latitude upon ths differ ente is 6 leagues, 
And thus will I leave the way of the Compalſe upon the diffs 
Tencs fo; this time. 
d hecanſe the bar tat ion, o nutation concerdety the compale 
and ts a thing delivered in pꝛint, meant beliks to ſome purpoſe: 
Aberefoze J will touch this variation, 63 nutation , in ſome few 
Wwo3zds as heceaſter followeth. 

Ita man fo; his delivery of the variation in pꝛint, ould oh- 
ter ve bp A needle tonchsd by fome, who maketh the comman 82 03: 
dixaryCompaſſes, J take it, pzeciſe fellowes, wonld ſane be deli- 
vering fozth, that ths dariation ſo ſet in pzint , wers wide from 
—. | 

| Iocanly with teme men in the touching of Needle, az Cen- 
pals, fhongh the Torre they touch withall be not weden neither 
Hall an inch in Medth of the noꝛth part of th it Tone, Meant a 
Iguars with them, hy whoſe compaſſos many time ſhipping at the 


cas de indangered. 

It wers better fo; a man fo2 the ſesurity ac his charge 03 that 
purpoſed to fet downs the variation in pꝛint, to take « needle 
touched * better ſtons and a moze perfect man to handle t 


touching theroof:truely hen bert Norman dyed he had 4 god 
cane) Sea men ha) a great lofe, vet Matter Mullingx o 
who having a better fone was as taretull x as pꝛec iſe i hoi 
TaeCe, concerning the touching of Þ:edles, + Conpaſles, er 
Paiſter Norman was, Hob 
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Sottwithſanding ths variation (by ſuch a god Peedle) ſet down * This c 


* : 


iu pzint and delivered as a generall thing, would bee but jefted 0 Tae! 
at ; and made a thing ind ed that a man might ſpend much time ue place 
to no pur poſe and lelle editoing to the deamen as ſome have done: the Poles c 
my reaſon is this, becauſe this Stone (though a notable one) and Stone, $ 
J have not ſcene a better, and god to make obſervations withall — A 
to bs kept to a mans ſelfe, 02 out of pzint 02 fo2 the amplyfying of chers wih 
ſomenots in wziting: It cannot deliver the variation of an» obſerving 1 
other Stone; ko: in truth the Uariations delivered by manp "ation | 
tones are different : you wall not have two Stones alike quali- No fer 
ted, oz that will deliver one oz a like Uariation, but the variati- cg — 
on of every ſtone differcth from other: there cannot generally be verall s 
let downe a certains variation fs2 any one place, which let ſuffice and che 
foy this time, — 
Mherefo:e. that man that was conceited to ſet the Mariati⸗ che "ke 11 
on in pzint,as a generall thing:though it were my ſelfe,all things ſcene beta 
to nothing, J would there in my deliver ie, likewiſe bee condent⸗ fcc. I. 8 
ning all mens knowledge ſaving mp owne, to juſtifie my doings. | 
But to the matter. the variation oꝛ nutation of the compaſſe as 
it wall at any time oꝛ place be found, is a thing to be noted, yet my 
delivery is of it, that it is not ſurpaſſing all other.knowledge,net- 
ther the overth2oiv of god knowledge, neither will J accept of it 
as thing notable above all the reſt, my reafon is this becauſe the 
wap vpon the difference , being moze excellent, over ruleth it, 
which indeed they impute to variation, which is untrue: and 
thus will J leave the nutat ion of the Compaſle. 
And whereas bsfo2e in my delivery of the nutat ion, I had fo1s 
gotten to give a talk of ths erroz , which is likewiſeſet in pzint, 
and concetveth the nice delivery of the ſaid nutat ion: J thought it 
now therefo;e god ( though late) not to overpalle it but to give 
knowledgo thereof: it is (aid that the middle point betwe@ne any 
tws Azimuthes obſerved vpon equall elevations in.fozenwne 
and afternone, is the true Meridian. 
Fo? the confuting hereof J will deliver yon an example in the 
nozth Latitude 51 degrees zz minutes as followeth, 
The Sun being in her ſwift declination, in oz ne re the Equa⸗ 
no, A purpoſe to make two obſervations: the fozmer ovſervation 
to be 2 min, befoze 8 of tho * the fozenone, the Almitan⸗ 


ter 


” ' - 
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ter delivered then by the tenter of the Sun,being 18 deg. in ele va. 
tion, «4 the hs2izontall diſtance eaſtward ſrom the true merid tan 
delivered by the Azimuth of the Sunne to be 66 degr. 38 min, 

The ſecond obſervation in the aftern@ne , the Sunne having 
the ſame Almicanter 18 degrees: the declination increaſing re» 
ſpeced, fo2 8 houres, which is 8 min, Noth declination, maketh 
the time to be 3 min, after 4a clock inthe afternone , where: 
in there is a min, of time different from the South and the hozi- 
zontall diſtante weſtward from the ſouth , to be 65 deg.” 53 min, 
So that A find this laft obſervation to be farther from the true 
Meridian, then the fozmer by 15 min. but if the declination were 
decreaſing, then the laſt obſervation will bo nearer the true meri- 
dian then the fozmer by 15 minutes, which maketh a difference of 
var tation, ſometime too much oꝛ ſometime too little by 15 minut. 
god, which is an erro2 and therefo:e not the truth. 

Concerning the Tides. 
F- Uen as mens minds fo2 the moſt part are ſetled in the abtur⸗ 
dities of the Card and compaſſe accozdingly, fo are they ſetled 
likewiſe in an adſurd reckoning of their Tides, as hereafter by 
the grace of God ſhall appeare, divided into two parts, firſt by the 
+ delivery of the Epac, next accozding to the time obſerved, by the 
point of the Compaſle, as followeth. 

f | The firſt part. ä 

Theſe men doth not only know the pꝛime by date ot our L oꝛd, 
and the ck pa by the pꝛime and the day of con junction hy the epat 
which is tollerabls, attozding to the oꝛder of the E pact , allow- 
ing zo dayes foebery Bone : 07 on the zo day end, to be Con- 
junction , which is notwithſtanding partly at randoms, being 
tdithout reſped of the pꝛeciſe time of the conjuneton, 

But they juſtiſe alſo the departure of Bunne and Bone in 
24 houres to be continyally 48 min. as though the motions of 
the Dunne and Done continued all one, oz that 48 minut, were 
thetr meane departure. 

Fo! they bing the 32 Points, cvery poynt beinga 11 degr. 
and za ſunder, the whole being 260 degr. to zo whole dayes, 
alis\iving to every 24hodres the departure to be (agafozefaid ) 
48 min. foꝛ 4» times 48 minutes is 24 houres: and 4 minutes of 


tine is ent werable to one degree of the eguatoz: therefore the de⸗ 
| parture 
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parture is 12 degr&s in 24 honres, allowing the juft revolution 
of the £quatoz to be in 24 houres, neithcr moꝛe no; lefſe, fo 30 
times 12 degrees to 728 degrees, in which their reckoning in my 
tonteit the courfe of the Sunne in thole z dates, which is about 
39 degrees zo min. is fozgotten oz not refpeced , but either they 
muſt of neteNity, grant that the revolution of the Gquatoz, and 
He departure of the Dunne and Pore, to be as hereafter ſhall 
be delivered : oz clfe they muſt allow the ones erroꝛ in her 

rely courſe, to be 5 dayes 15 houres 2 minnt, too much, which 

San abſurdity, and maketh the ſinodicall erro2 moze then it 
ſhould be by 11 houres, x5 minut. 56ſec. 49 thirds, bat if they 
dae acknowledge, (which A take it, ts in few 02 nonc of their 
heads?) that the whole revolution of the E quatas is turned a» 
bout in 24 houres, (as hereafter ſhall be 3 and ſo doe 
rockon the odds time, to be koz the meane courſe of the @unneo 
in the zo dates, yet they muff acknowledge by that reckoning, 
that the ton function of the Wunne and pore,muſt happen al« 
molt at like times of every re, 02 at leaſt⸗wiſe, make the dif. 
ference ſoner of the yeerely period of the con fung ion, fo be but 
5dayes s heures p minutes, which indeed ſhould be 10 dayss, 
21 houres, 11 minutes, * ſhall be delivered. 

| e 2 part. 

1 Alto thete men J juſtiip in reckening their Tides, in what 
plate and time ſoe ber: that where it floweth a ſoutheatt mone in 
ton juna ion oꝛ oppoſtt ion( and poſſible by a falſe Cempaſſe) then it 
floweth till 9 a clock: 02 where it goweth an E aſt Pone in cons 
junction oz oppoſition. then it floweths a clock, + ſo its their judg. 
ments generally of all the reff of the points of the Compaſſe. 

2-And to juftiffe my fayings to be true, they have ſet fo: th, 
printed fide tables thereof, and in thoſe tables alſo, have ſet their 
judgements, that in con junction oz oppoſttion it Coweth 48 min. 
alter the time upon any point as af0zefaid, which is abſurd, 

Therefoze theſe their judgements , fo2 the ſeturity of their 
charge, had as much ned of refining as the Eaft and welt of the 
Compaſſe, as is ſaid befo2e; to lead in paralell. | 

Now to the matter, koꝛ tho reffning of the firſt part as aloze⸗ 
ſaid, lot this fit part following ſutkice. 

To know. the times of the 1 otherwiſe then by the 

. af Cpad, 
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E pad, is delivered by Ephemerides, oz Alminacks, but rather 
knowne by that man that hath the knowledge himſelfe in the 
Theozickes of the Sinneand one: which knowledge s1ght 
to be in a man that would bs artificiallto refine theſe abſurditiss, 

In Neſl:nes Aſtronomie the motions of the @unne and gone 
ars diffinguiſhed into thꝛee parts; Slow, ſwift,and weane : that 
is fo ſay ; in Apogzum low, when they are fartheſt from the 
earth: in Perigeum ſwift. when they are nereft the earth: and in 
their meane betweene the Apogzum and Perigenm , not with, 
Kanding by theſe thze motions there is knowledge underttad, 
that the motions of the @urine and Pone are alwayes different, 
that is to ſay, the e from this place in Apogenm, ts his peri- 
geum: likewiſe the Mone from her Apogeum and Perigeum of her 
epicicle, from her Apogenm in her almoft an oval fozme of the ten⸗ 
ter ot her e picicle, to her Perigeum thereof be ing the like qualited, 

To julfifie the Potions to be the truer: it is alſo delivered in 
this Afrowomy , that the Sunne hath tho ©2bes oz particuler 
Spheres, as followeth. 1487 

Firtt anExcentricke which is called the ditkerence of the body 
of the Hun ſecond is called the diference of p Apogeum of the ers 
centrick the which 2 doth containe the excentrick between them: 
and z. maketh the whole ſphere of the wun to be toncentrick, 1 
could delate moze of this theozick then J purpoſe, but it would be 
to ſmall effect.cancerping the tides, only reſpec this that follows, 

Three reaſons to be delivered tor this Hypotheſis | 
* s afoteſaid to be true. 5 

1 Firtt reaſon which cauſeth the Dunne to be in anercen- 
tritke, is the difference of the @unnes mot ien: which is pzoved 
ſometimes ſwift, ſometimes low, as afo2eſatd, 

2 Second reaſon is, becauſe the Diamiter-of the Sunne, is 
p2ovbed ſometime bigger (as in Perigeum 33 min. 44 ſec.) then at 
ſome other time by 2 minutes 6 ſeconds, therfoze ncerer at ſome». 
times then at other times. 

3 The third reaſon is the inequality of the E picicles becauſe it 
is p2oved that the Sun farthe from the earth cauſeth the Eclip⸗ 
les fo be longer and neerer the earth to be ſoner. 

Medline delivereth alſo in his A tronomy, that the greateſt er- 
tentricity of the Sunne is 48 ſemidiamiters of the earth, And 

n 
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And the leaſt excentricity which is nere in this our age abou 
the 9 degree of Cancer, is 3j ſemidiamiters of the earth. 1121 
£0 the difference is a 11 ſemidiamitecs.of the earth, and the 
' femediamiter of the earth is 3436 miles and: | 
po that the ſunne is nerec unto us at ſome time then at fome 
ot her times by 74 ſemediamiters of the earth. 
Meſline delivereth likewife, one yearely Period of the funne 
to have 365 dayes, 6 hour. 9 min. 39 ſec. and this yere be calleth 
Sideriall 02 ſtarry, the diurnall mean motion of the Sunne at 
cozvingly to be 59 min. d ſec. 11 thirds 22 fourths 16 fifths. 


The metions of the Sunne as followeth, 

Her ſwift motion in 24 houres, is —— x deg. 1 min. 1 &'ſcroud, 
Her meane motion in 24 houres,is O — 59 —8 
Her ſlow motion in 24 heures is ——0 —57— & 
| Meſlive velivereth likswiſe in his Afronomy, that the mne 
hath five ©3bs oz particular Spheres as followeth-: - - * 

1 Firff, an Extentricity. é 

2 Second. the difference of the & pit icles center, 

3 Third, the difference of the excentricity in Apogenm and 

Perigeum, þ + | 

4 Feurtb is the Gpicicle which tarieth the body of Luna, 

5 Fifth, which isConcentrick called æquans Lona. 


Foure reaſons following to prove this Hypotheſis to be true. 

1 Flut reaſon which caufeth the Pone to he in an extentrick, 
is the difference of the Pones motion, whi.h is pzoved ſometime 
ſwift, ſometime flow, 

2 Second reaſon, is becauſe the Diameter of the Bone is 
pꝛo ved ſometime bigger as inPerigeun 35 miy.z3 ſeconds then at 
ſome other time by 5 min. ze ſec. therefeze nerer at ſome times 
then at other times. | | 7 

3 Thirdly,the inequality of the &clipſes,berqufe the mone kar⸗ 
theft from the earth, cauſeth the Eclipſes to be longer, and ne&rer 
the earth ts be ſoner. | 

4 Fourthly, the inequality of the Paralax,yecauſe the Pant 
fartheſt from the earth, cauſeth the Bozizontali paralax, to be ths 
lee, and neerer to be moze. | 

D 3 And 
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And the greatoſt orcentricity of the Pons is 10 femidlamt⸗ 

ters of the earth, and 74, alittle leſta. * 

And the ſemidiamiter of the Epieicle ts 5 femidiamiters of 

the earth and +:, o that the Pwone is nerer unto us at ſome⸗ 

time, then at ſome other times by zo femidiamiters of the earth, 
and zu and lik-inife by the whole diamiter of the Circulus Pats 
us : which is 20 ſemidlamiters and . | 

Foy the Mone 'maketh a Circulus parvus, (contrary to her 

one motion ) avout the center of the wozld, actoꝛding to the fe. 

midiamiter of the extentrick, whtch is 10 fen\diamiters, and 8 

min, zo ſeconds. 

Likewiſe the Pone hath latitude of the Ecliptick on either 

Mde.5 dear es. which foz the tides is greatly to be reſpected, 

Meſlihe delivereth one meane per lodicall period of the Pane 

to have 27 dayes, 7 houres 24 minutes. | 
Alco delivereth the meane time to make vp the perigdicgll pert. 
od to a meanenodicall period to have dapes, 2 dayes, 5 houres 

20 minutes. 

So that the meane Gnodicall month of the Bone to be in con. 
junction againe with the Sunne hath dayes, 29 dayes 1 2 heures, 
44 minutes; ſec. 11 thirds, | 

U. The motions of the Moone 2s followeth. 

The ſwift motion of the Podne;fometimes in 24 houres49'1 5 
degrees 0 min. | h "= in | 
The meane mot ton in 24 houres, is 13 degrees zo minutes. 
And her flow motion in 24 houres, is 12 Ss os > mines 

Kdw having dettvered to much as needeth of the Aba 198 
of the Sunne and Poone concerning the Cides, We are toms to 
the point to know thetr departure, which is as kolloſweth. 

Ĩ)!be departure of the Sunne and Moone. 

The Poone pzoſently after the conjunction departeth '@aft- 
ward from the dunne un Apogeum in 24 houres 11 deg, z, min, 
which is anſwerable in min, to en 1 2 letonds. 

"The Poone pzeſently atter the conjunction , departeth from 
the Sunne in Perigeum in 24 houres 13, degrees 38 minutes 44 
ſoronds anſwerable in minutes, to 55 min. 5 5 feconds, 

The Poone pꝛeſently after the conjunction departeth from the 


Dunne in meaue motion, in 24 houres 12 degrees, zo min. 52 
ONS» ſeconds, 
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feconds, anſwerable in min. to 5omty, 3, ſecondd ot 


Sometimes the departure of the Þunne and Poone, when the 
Hunne is in her flow motion, and the Moone in her ſwift mott- 
on, in 2 4 houres, is 14 degrees, ; minut. whith maketh the depar⸗ 
ture in minutes anſwerableto bs 56 min. 12 fetonds. 

And ſometime the departure of the Sunne and Poone, when 
the Sunne is in his (wift mot ton, and the Boone in her flow mo⸗ 
tion, in 24 houres, is put re degrees, 38 min. 44 ſeconds, which 
maketh the departure in min. anſwerable to be 43 min. 55 ſec, 

And the meane mot ian, betweene both theſe motions, next a» 
bove in 24 houres, is 5omin, 2 ſeconds, zo thirds, 

Which mot ion is juſfified twiſe,as above: therefo20J conctude 
the meane departure ofthe Sunne and moone in 24 houres to be 
536. min, ;, ſeconds zo thirds, 

And the hourely departure accozdingly to be 2 min. ſecon,8 
thirds, 45 fourths. 

Stadins affirmeth in his E phemerides, that in 24 houres the 
whole equatoz and 59 minutes 8 ſeconds is turned about , which 
is moſt certaine. 

Litze wiſe in a meane be affirmeth that the conjunction of the 
Dunne and Poone in one period, at any one time in the peere, 
wall differ from the ſame time the next peere, and be ſooner 10 
dayes, 21 heures 11 min. as fo; example: | 

In the z 2 meane ſinodicall moneths, the time that lvanteth ot 
12 times, 30 dapes, is 5 dayes 15 houres 2 minutes, which ma⸗ 
keth 360 dapes, the remainer of the dapes of the whole peere, 
is 5 dayes 6houres, 9 minutes, which both together is 10 dapes 
21 houres 11 min, 

Now foz the refining ofth? firſt a parts, let thoſe laſt 2 yarts 
following ſuffice,.concerning their erraz in reckoning their tides 
delivering the time by the points of the Compal: fo? the coinfus 
ting hereof . 1 will deliver fix eramples , th:ce examples in the 
noꝛth latitude zo degr.and the other z examples in the no2th lati- 
tude 5 x degrees 32 minutes. 

North latiind: zo degrees, the Snane inCapricorne. | 

1 The Suunc at ſoutheaſt, it is then 2. befoze 9 aclock in the 
mezning but if ths Yoone hath 5 degrees South latitude, then it 
is 24 minutes defoze g a clock t if the Boone have 5 deg, 02d 

Iz 
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latitude, then it is 16 min. paſt ga clacke, 2 


Sunne in the Equator. 

- The Sunneat Southeaſt, it is then 14min, paſt 10 atlock in 
wwe mozning. t but if the Pone have 5 degrees ſouth latitude, 
then it is min. bofo2e 10: if the Pone bave 4 degrees nozth la | 
titan then it is zo minutes paſt ro a ctsk 

Brunne in Cancer. ; 

- The Dunne at teutheaſt, it is then 32 min. paſt a 11 #clock in 
the mozutng, but if the Pone have 5 degr. fonth latitude, then 
it is i minut.paſt a i :if the Mone bath 5 degr. north latitude, 
then it is 34 minutes paſt a 11 of the clock. 

nd af an eaſt Sunne, it is then 18 min, paſt 9 a clock in the 
mo'Uing , but it the ne have 5 degres Southlatithde. be 
it is 24 min. paſt 8 a clock: if the Mone have 5 degr. noꝛ th lat. 
tave, then it is 40min paſt 1c a clock. Ss that in this noꝛth las 
titude of 30 degrees, there is difference of time in the Ponss be» 
in{ fouthea®; 2 houres, 18 min. and in the ſame latituds, diffe- 
rexezfroms a clock tn the eaſt 4 heures 40 min. | 


—— other 3 Exawplevin the North Latitude 51 deg. 42 min. 
the Sunne in Capricornus, | 

E 25 3} * J ; 

x The Sunne at the Svutheas , it ts then 20 mit; bef03e's: 
Atleck in the mozning: but if the Bone hath ; degrees ſouth 
latitude, then it is 18 minutes paſt g: if the Bone have; deg. 
nozth latitude, then it is 31 min, paſt 8 a clock, 

Sunne in the Equator, 

The Sunne at the feutheatk, it is then 22 min, pakt 9 a clock 
inthe mozning: but if the Pone have 5 degrees ſouth latitude, 
then it is 18 min. paſt : if the mone habe 5, degr.noꝛth latitude 
then it is 38 min.paft 9 a clock. 

Sunne in Cancer. 

The Sunne at the ſoutheaft, it is then 18 min pak re a clock 
in the mozning: but if the Pone hath 5 degrees ſouth latitade,. 
then it is 6 minut. paſt 10. Af the Sone have 5 degres nozth la- 
titude, then it is zo min. paſt 10 a clocke. 

But at an Taft ſunne it is then 22 min. paſt 7 a clocke in the 
0. if the one have; degrees South latitude, ns 
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is 2 minutes paſt 7. Af the mone have; degrees no2th latitude: 
then it is 42 minutes paſt ſeven a clock: likewiſe in this nozth 
latitude 51 degrees 32 minutes, there is difference of time in 
the. Bone being foutheaft 2 houres, 2 minutes, 

And in this fame Latitude differente in the eaſt from 6 a clock 
1 houre 42 minutes: the miſtaking of ſo much time from the high 
water, may overthzow their charge in going into a harboz, 
where it is to be reſpected, | 
2 And whereas they deltver in their Tide Tables, a hoping of 
the tide in conjuncion,aſped oꝛ oppoſition, to 48 m.after the oꝛder 
in that Tide Table. it is not ſo but in a river 02 tn-d2aff, where the 
Tides in their pꝛime runneth quick, there Tives of londs will 
runne 48 minutes after high water; and thus J will teabe the 


delating of the Tides, 


Concerning the Time. 
Cab is the conceit oz knowledge of the Sea:men' in theſe 
times, they take a common CompAſe, little retpea ing the er- 
roʒ thereof, being touched with a Stone of no trength, and made 
wife by a man of no knowledge: which Compaſſe they devide 
into 24 hours. to deliver unto them, ( thep obſerving the @Sunne 
therewith ) the time they looke fo2 , which is as lame a delt- 
bery of the times as may be, and is ſomewhat touched. befoze. in 
the delivery of the Tides , and likewiſe as hereafter followeth- 
Allo, they obſerve the time by an houre, 02 halle houre glaſſe, 
made by as carefull a man, as the Compaſſe befo2e ſpoken off, 
who inded careth but little what erroz moze oz leſſe, is de⸗ 
livered in thoſe glaſſes in 24 houres, nay in halfe an hdure, 
with whom(as the pꝛoverb is) an inch bꝛeaketh no ſquare, 
Which Compaſſes and glaſſes had nede to be carefully re⸗ 
ſpected, nay rather to be refo2med, foz the ſecurity (as afo2eſaid ) 
of the Navy of England, which is greatly indangered by them: 
and although theſe appendances foz Nauigation be mere falſe, 
vet the Barket-folkes being not experienced by them, in con&- 
derat ton of the cheapeneſſe of them, holding themſelves thereby, 
p:ofitable ſervants to the owner. 
And althongh the time generally from one Boone to the o⸗ 
ther, cannot be perfectly * any man , as dereaſter 
ſhatl 
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ſhall be ſhewed : pet by p2eciſe Inſtruments carcfully made 
the time may be delivered moꝛe truely which is the greateſt helpe 
we have in Longitude , and foz a man moſt carefull in making of 
his Compaſſes, and running glaſſes, J commend Paiſter Eme- 
rie Mollinewxx of Lamberh ( while helired ) as fo2 my conteit, 
— be have learned concerning the time, it is as hereafter fol- 
loweth, 

Firf,fo2 the confuting of the time delivered by the compaſſe,as 
alozeſaid, which Compaſle is delivered by 360 degrees, which in. 
deed are Azimaths, aud they juſtify as many Azimuths , which 
is 15 fo2 one houre, as fo2 another which is contrary, therekoze 
I will deliver thꝛee examples to that effec in the Latitude 5x de. 
grees 32 minutes as followeth, 

Sunne in Capricoraus. 
From the Sunne riffng to one houre of time, there is 12 Azf« 
muths and , and from a 11 a clock to 12 at None, there is 14 A⸗ 


zimuths. 
Sunge in the Equator. 

From the Sunne rife to one houre of time, there ts 12 Azi⸗ 
muthes, and from a x1. a clock, to 2 at none, there is 18 Azt« 
muths and 5, 

Sunne in Cancer. 

From the Sunne riſc to one houre of time, there is a 11 Azt- 
muths and;. and from a 11 a clock to 12 at none, there is 28 
Azimuths. 

Alſo followeth two examples the one in the noꝛth latitude 51 
degrees zz minutes: the other in the nozth latitude, 66 degrees, 
concerning the difference of time, as followeth, 

The x Example in Latitude 5 1 degr. 32 min, 

Aties whole figne, hath declination a r degrees 20 min. which 
reacheth in longitude E aſtward, acco:ding to the degrees on the 
Equatoz to the2$ meridian likewiſe thts whole figne ofAricsdoth 
lengthen the dayes 1 houre and 58 min. | 

Taurus, his whole ſigne, hath declination 8 degrees 50 min. 
which reacheth in longitude Ea ward accozding to the degrees 
on the Equatoꝛ, tothe 29 and a halte Meridian ; alſo this whole 
fgne of Taurus doth length the dapes one houre and 44 minutes. 

Gemini, hts whole figne bath declinatton; degr, - — 

| vhtc 
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which reacheth in Longitude eaſtward, accozding to the degrees 
on the equato; to the 32 andahalfe Meridian, alſo this whole 
figne of Gemin! doth length the dayes 1 houre 40 minutes. 

The 2 Example in North Latitude 66 degr. 

Aries whole ſigne, lengthen the dayes, --- 3 hour, and 46 min. 
Taurus whole figne, lengthen the dayes, --- 3 hour. and 38 min, 
Gemini his whole figne lengthen the dayes,-- 3 hour, and o min, 

But ſeeing that generall time from one None to an other, 
cannot be delivered certatne, but there ſhall be erroꝛ, ſo that one 
24 houres ſhall be longer oz ſhozter then an other by 1 houre and 
28 min. as hereafter (hall be delivered: what certaine time then 
can be delivered by any Inſtruments fo2 that purpoſe, which de⸗ 
livereth but a ſecond erro2, 

Naw will J deliver fome canſes, who the time from one none 
to another cannot be of like time. 

Meſline in his Atronomp, delivereth that there is thzee Eclip- 
tickes as kolloweth. 

Firſt the.ecliptick of the xo Spheare which is fired. 

Second,the ccliptick of the 9 Spheare which is moveable, 

Thirdly the ecliptick of the 8 Spheare which is the true sclip⸗ 
tick of the ſtarry firmament, 

Likewiſe he delivereth that theSunne in Aries of the 9&phere, 
is gone to the@aftward of the Sunne in Aries of the 10 ſpheare, 27 
degrees and better, but directly vnder it, in the ſame plaine. 

Alſo that the Sunne in Aries of the $ ſphears never is neerer to 
the Dunne in Aries of the s @pheare, then by the ſemidiamiter of 
the ſmall circle, which is 9 degrees. 

Now Meſline delivereth the difference of the judgements of 
the Aſtronomers, and that Ptolomy maketh the 8 and 9 #phears 
all one delivering the opinion of Prolomyand others, as followeth. 

The opinton of Prolomie concerning the motions of the fixe3 
ffarres,comparing the obſervations made 4co peeres befo:e him, 
with his owne : he finding ther by that the fired Starres had ma 
ved in conſequence 4 Deg. therefoze Prolomie allowed to the whole 
revolution of the fixed ſtarres to accompliſh one period accoꝛding 
to the rate of 3000 peeres that was foz every ro00 peeres, one deg, 

Meſline delibereth alſo that the opinion of the A/fonfines , con- 
terning our revolution, ozaccompliſhing of one period of the 9 
62 Spheare 
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Spheere is in 49000 yeres, but accozding to Copernicus his 
obſervations, one periodicall revolution is in 25816 yeeres , de. 
livering that an houre of the longeſt dap is 5; minut. 40 ſeconds, 
ſuch as an houre ofthe ſhozteſf dap is onely 6o min. 

Copernicus maketh (likewiſe) the peere 365 dayes, 5 houres,49 
min, x 5 ſeconds, 46 thirds, which he calleth the veere Tropicall, 
equally ſupputated, o2 counted to the middle Equinoct iall. 

The Aifonſines in their account, wanteth in their peerely pc; 
riod 13 thirds, 

Meſline maketh the peere 365 daycs, 6 houres, 9 minutes, 39 
ſeconds, and this yeere he calleth ſpderiall oꝛ Carry, numbzed un. 
der the @pheere of the fixedStarres, which is moꝛe then the peere 
delivered by Copernicus by 20 min, 2 3 ſeconds 14 thirds, 

Delivering the cauſes of this difference to be this, making theſe 
beginning of the peres to be in one point of the 10 and 9 ſpheres 
and the s Sphere(befo2e the yeere end)being removed Eaſterly 
from the ro ſpheere, the peere end comming to that point of the 12 
Spheare againe, is to pꝛoceed from it to that point of the 9 ſphere 
alſo betoꝛe the yeere endeth. | 

Meſline delivereth (the Sunne being in the Apogeum part )tha 
from middle motion to middle motion, the ſun paſſeth 176 deg, 20 
min.of the ecliptick : And the ſun being in thePerigeum part from 
middle motion to middle motion, paſſeth 183 degr. 4o minutes of 
the ecliptick, which maketh a difference of 7 degr. 20 minutes. 

But from the points of true motions , the halfes are equall, 
each 180 eg. of the Ecliptick: and the arch of time bet weene the 
middle and middle mot ion of the Sunne in Apogeum part, is 182 
dayetz and 6 houres. 

Allo the Arch of time netweens the true motion and true motion 
of the Sun in the Perigeum part, is 179 dayes, which maketh the 
arch of time betweene the middle r the midle motion of the ſunne 
in Apogeum; moꝛe then in Perigeum by thꝛee dayes and 6 houres. 

Alſo maketh the arch of time bet weene the midle and true moti⸗ 
on of the ſunne in both the meane mottons, to be 4 dayes, and the 
arch of time different from the true motion, to the true motion 
of the ſunns in Apogeum, from the ſame points in his Perigeum to 


be 7 dayes and 6 houres. 
Aud as foz the reſt of the Theozicks of the Sunne and 2 
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J have delivered ſufficient in my delivery befoze, concerning the 
tides. 
But fo conclude, Stadius in his@phemerides, fblio 5 7, of the & 
—— of the naturall dapes, delivereth as followeth, concerning 
the time. h | 

' We have computed all the places of all the Plancts, and alſo 
of the @unne and Poone in this our Ephemerides, fo2 the natu⸗ 
rall dapes (to wit, ) fo2 the ſpace, in the which the whole equa⸗ 
toꝛ is turned about, and mo2eover 59 minutes and 8 ſeconds: but 
becauſe the apparent, and true day now and then doth exceed this 
time, and now and then is leſſe: to wit, | 

Partly when the Dunne goeth ſwifter,o2 lower, by reaſon of 
his Pꝛoſthopher iſis. 

Partly foz that equall times of the Equatoz, in the diurnall 
coartation, o2 revolution, doe not anſwer to equall ſagments, oz 
parts of the Zodiack,it commeth to paſſe, that this inequality of 
time alſo needeth a pzoſthopheritts , the which notwithſtanding 
cannot be alwayes equall no2 certaine, 

Foꝛ the converſfon ofthe Circle of the Eqa:to2 , though vnto 
the middle and equall EquinoRium,which is the ye&re divided into 
foure cquall parts, is evermoꝛe equally conſtant pet ne vertheleſſe, 
unfo the apparant E quinodium which are the true equinoctis 
which the extentrick peelds, is found not equall. 

Netther doth the Sunnes Apogeum occupy a ffable ſeat, bes 
cauſe the Apogeum flecteth in the ccliptick every 13 peeres 1 de- 
gree 27 minutes: moꝛeover the Sunnc in his extentricity doth 
ſome hurt bo his ſhifting.fo2 the excentricity is moze and leſſe bp 
a eleven ſemidiamiters of the Earth as afozecatid, and gocth about 
with the ecliptick, 

Wherefo:galfono limit can be appointed perpetaally to this 
ingquallity, but in this our Age all theſe cauſes conferred 
one with another, and added together, doc ſhow that the grea⸗ 
teſt day and leſſe day doe differ one from an other, one houre and 
28 minutes, that is to ſay, 22 times (02 Peridians) and 20 mi- 
nutes of the E quatoꝛ. 

But ſeeing that this inequality of dapes cannot miſſever the 
reſt of the motions. theretoꝛe it is neceſſary that we ſhould ads 


mit them to be eguall, vnto the which equall dapes, the Tables 
3 of 
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of the motions ſaduld be both mads and fet together, the which 
courſe we have taken in this our Sphemerides, and fo2 that 
cauſe we have bozrowed the Canon of equation of dayes out of E- 
raſmus Rheinholdus which agreth næreſt with our age, vntill the 
pere 1600. 

Therefoze accoꝛding as you find the number in that cannon 
to adde 02 ſabſtrac : that is the time that the day is eyther lon- 
ger 02 ſhoꝛzter, then the equall dap, oꝛ the day of the @phemerideg, 
that is the firſt equated dap, oꝛ day equated vpon the difference of 
88 minutes, whereas the ſecond equation is of dayes once ee 
quated, and now doth equate them vpon the difference of 44 
minutes, whoſe halfe is 22 minutes the greateſt number within 
the cannon. 

Sing there is a firſt erroz concerning the time delivered, e. 
ben in the mot ions of the Heavens, as afozeſa(d, therefoze theſe 
running Glaſſes delivering but a ſccond erroz: the reaſon is 
this: becanſe they cannot be made without their imperfed ions, 
gad nerd to be molt carefully made, and by the pꝛeciſeſt wozkman: 
that the time delivered by them, may bs but acco2ding to the ſe» 
cond erro2, fo? the deliverp of the Longitude, by which running 
claſſes, next hereafter nominated, the longitude is better delive- 
red then by any other Inſtruments, 

A glaſſe whoſe ſand is mettall and the mettal ſaid by fome will 
not ruſt, notwithſtanding in my opinton, it will ruſt ſomewhat, 
and be ſometimes moyfter , then at other times, likewiſe the 
hole that the ſand runneth thozongh, will grow wider with the 
fo: ce of the ſand, the rather being violated by the ſurges of the 
ſca : which imperfections conſidered, the glalſe muſt needs delt- 
ver the time,ſometime ſho2ter, and ſometime longer, accoꝛding to 
the weather, therekoꝛe a ſecond erroz : yet this glaſſe ts moꝛe tol- 
lcrable then the reſt fo2 this delivery, and is to be vſed befoze all 
other, of which glaſſes there may be dibers ſoꝛts, foz the delive⸗ 
ry of mo2e and leſſe at pleaſure, 

And becauſe tha running glaſſes with ſand is moꝛe groler, 
an) that clockes and watches hath their moze imperfections, then 
the kozmer gtafle, J will omit them, and leave the delivery of the 
time foz this pꝛeſent. 


Concerning 
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Concerning the Windes according to Experience. 
Ifferences 02 diverſities of windes, J have ſene at ſea, in 
ſome calme day (in dummer time among divers ſhipping. be- 
ing ok one flete, fo that ſome ſire of them oz moze , have all had 
contrary windes till the wind was ſetled, 

X ikewiſein Summer time J have knowne in placcsot ſmall 
diſtante, as at Hambrough the winde at weſt ſouth weſt, ſo much 
winds, that we have rid with our top-maſt downe , and at Lee 
the very ſame time, the Ships then bound oz Hambrough, had 
aſmuch wind (by tepozt) at eaſt no: th eaſt, but both thoſs winds 
continued not long, and hetwene which windes no doubt it was 
calme foz the time. 

Alſo in Winter time J have ſ&ene it often in being at ſea, the 
wind being at South ſoatheaſt, much wind and vpon a ſuddon 
the wind hath altered to the no:thweff, oz nozth noꝛthwelt, ve- 
ry much wind, and ſo alterations ef winds A have likewiſe ſene 
vpon other points of the Compaſſe, 

And in ſayling toward head lands oꝛ in ſayling about Head* 
lands J have found the wind ſometime too large vnto vs, and oz 
ther times againe too ſcant vnto vs: Therekoze the wind very 
difficult to delate vpon , my farther reaſo! is this, becauſe it is 
delivered in the ®criptures that the wind bloweth , but from 
whence it commeth oꝛ whether it goeth no man knoweth. 

Vet notwithſtanding, many times in Summer time, but eſpe- 
cially in winter time, when crowen ſkozmie windes are ſetled, 
we may conjecture that they extend farre, and in my opinion 
(which opinion J hold fo2 a my wind then bloweth in a great 
circle, therefoze cannot be paralell to any creat circle of that nas 
ture, my reaſon is this, becauſe great Circles doth crofſe them⸗ 
ſelves at oppoſite points, as in the demonffrature of the compaſſe 
is delivered, | 

Therefoze this delivery confuteth the flat Cards, my reaſon is 
this, betauſe the flat cardes delivereth the windes to blow in para- 
lells, accozding to the lincament thereof, 

Likewiſe by the Card the wind at fa, and a Ship going 
wel, eyther in the latitude 33 degrees 35 minutes, and latitude 
60 degrees, 02 in the noꝛth latitude 40 degr. 15 minut, oꝛ in what 
latitude elſe ſoover, it is ſaid to lead in paralell, notwithſfan« 

x ding, 
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ding, the Card delivereth the going Weſt to make right angles 
with the Peridians which is very abſurd, and that the wind 
continaing,they wall goe wett fi1l aſo:e the wind. 

Concerning the Wind by Spherical working. 

| The i Example. 

Reſappoſe a firff place (which J will call our place of depar⸗ 

ture) in any one degre of Loagitude whatſoever, and in the 
Noꝛth latitude of 33 degr&es, 35 minutes, in which place the caſt 
and weft of the Compaſſe, accozding to the demonſtrature, is a 
Tangent vnto this paralell, and crofſeth the equatoz at oppoſite 

points 9o degrees in longitude Eaſtward and weſtward, which 
eaſt and we(t points in the Equinociall kepe in mind, 

J purpoſe from this firſt place(as afo:eſaid)toſayle to a ſecond 
place accozding to the way of the welk vpou the difference, which 
ſhall be in Longitude from the firſt place go begres, which 90 
degres, in theſe paralells is 75 degres of a great circle oꝛ litt le 
moze: now in this ſecond plate which is at this pzefent mp 
place ot being, I find my ſelfe delated from the paralell acco;- 
ding to the differente, where J purpoſe to deliver the @aff 
and weft ( likeiviſe ) accozding to the demonſtrature, being 
alſo a Tangent unto this paralell, and crofleth the Equatoz at 
oppoſite points accozding to the fozmer, but 9o Degrees Different 
in longitudz , which two demonſtrat ed ſemicircles doe crofſe 
each other in 24 degres 15 minutes of Latitude, 46 degr&s in 
long itude from the firſt place, and 44 degrees in longitude from 
the ſecond place, 

Now from my firlf place of departure, the ſecond place doth 
beare accozding to the demonſtrature of the Tompaſſe, weſt noꝛth⸗ 
lveff, and 5 degrees Noztherly, vpon which point the two places 
are diſtant 7; degrees 15 minutes of a great circle, which is ances 
rer way then the way vpon the Meſt accozding to the difference 
as afozeſaid,by x degree 45 minutes, 

And from my ſecond place of being, the firſt place of departure 
doth beare acco2ding to the demonſtrature of the Tompalle Ealk 
no2thcalt, and 7degrees noztherly,vpon Which point iitkewiſe the 
two places are diſtant 7; degrees 15 minutes, 

Do by this delivery having continued the Ships caping oz 
courſe woſt from the firſt place of departure to the ſecond , 
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A doe concluds that the wind being conſtant and fable in blow⸗ 
ing from the firſt place to the ſecond place, that at the ſecond place 
the wind is alteredol you two points and 7 degrees to the No2th- 
ward, as afozeſaid,though it were at Eaft in the kyſt place, which 
delivery in my judgement is the truth. 

But if the wind being at the firſt place, be at Taff, and in 
ſayling to the fecond place, be variable and alterable, as the Eaſt 
and weft by the demonſtrature is variable by croſſing the equa- 
to2 accozding to the difference in Longitude , then you ſhall goe 
from the firſt place to the ſecond place weft as afo2sſaid{(the wind 
being at eaff)right afoze the wind, but this way in my judgement 
is impoſſible and not the truth. 

A ſecond Example. 

Being in 6o degrees No2th latitude and in one eridian of lon⸗ 
gitude, which is my firft place, which hath his damon ſtrature of 
Eat and weft acco2dingly, being a tangent vnto this paralell. 
and in croſſing the equatoꝛ at oppoſite Dints, after the manner in 
the firff Example from whence I ſayle Weff accoꝛdingip to the 
difference to 90 degrees in longitude, which 90 degrees in longt⸗ 
tude in theſe paralells is 45 degrees of a great circle, lit tie moze, 
which is my ſecond plate: in which ſecond place J finde my ſelfe 
there to be delated from the paralell atcozding to the difference, 
and in which ſecond place litzewiſe A purpoſe to deliver the caff 
and woſt accoꝛding to the fo:mer, but 9o degrees different in lon-+ 
gitude; and theſe two demonftrated ſemicircles, doe croſſe each o- 
ther in o degrees of latitudg 46 degrees 20 minutes in longitude 
from the firſt place, and 42 degrees, 40 minutes in longitude fronr 
the lecond place, 

So that from my firſt place of departure, the ſecond place doth 
beare(acco2ding to the demonſtrature of theCompaſſe) Hoꝛthwell 
and by welt 5 degrees 20 minutes noztherly, vpon which point the 
two places ore diſtant 42 degrees zz minutes of a great Circle, 
which is like wiſe a neerer way then the way of the weſt acco2ding 
to the differente as afoꝛeſaid 2 degr. 25 minutes. 

Ind from the ſecond plate of being, the firf place of departure, 
doth beare attoꝛding to the demonſtrature of the Compalle, nozth⸗ 
eaſt and by eaft and 8 deg. 20 minut, no: therly, vpon which point 


the two places are alſo diſtant 2 deg, 35 minut . ofa great 5 
0 
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Do that by this delivery being at this ſetond place, the wind 
is altered ol me thꝛe points, and 8 degres 20 minutes Hoꝛth⸗ 
ward, though it were at the Eat in the firſt place, 

The 3 Example, 

Being in do degrees 1 5 minutes No2th latitudeand in one me- 
ri>ian of longitude, which is mp firſt place, which hath hi3 demon- 
frature of & att and weft acco2dingly. being a tangent vnto this 
paralell, and in croffing the equatoꝛ at oppoſite points, after the 
manner in the firff example, from whence J ſayle weſt accozding 
to the difference to go degr. in longitude, Which go degrees in lon» 
gitude in theſe paralells, is 15 degrees of a great circle little moze 
which is my ſecond place: in which (ſecond place 3 find my ſelfe 
there to be delated from the paralell, accoꝛding to the difference, 

And in which ſecond place, J purpoſe to deliver alſo the Eaft 
and weft, acco2ding to the demonſtrature, which likewiſe crelleth 
the equats; at oppoſite points acco2ding to the fozmer, but 9o de⸗ 
gres difference in long ite de, and theſe two demonſtrated ſemi⸗ 
Circles doe crolſe each other in 75 degrees, 45 minu. in latitude, 48 
degrees in longitude from the firlt place, and 42 degres in longi- 
tude from the ſecond place, 

Do that from my firſt place of departure, the ſecond place death 
beare accozding to the demonfrature of the Camyalſſe northwefk 
and hy weft, and 3 degrees noztherly : vpon which point the two 
places are diſfantrqdegrees of a great circle, which alſo is an nee- 
rer way then by the weft as afo2eſaid by one degree, 

And from my ſecond place of being, the firſt place of departure 
doth beare acco2ding to the demonſtratur : ot the Compaſle nozth- 
Eaſt, ene degree 29 minutes noꝛtherly, vpon which point the two 
places are diſtant 14 degrees of a great circle. 

Do that by this dali ver / be ing at the ſecond place, the wind is 
altered of me 4 points and one degree 20 minutes to the no2th- 
ward, though it were at the E aſt in the fürſt place. 

| A thing worth the Noting. 

In all the three examples ,asafo2eſaid this thing wozthp the no- 
ting might be delivered, pet J will deltvor but one of them acco2- 
ding to the ſecond example in latitudc 6o deg. tn which ſecond ex- 
ample 82 delivery. the inter ſec ton oꝛ croſing of theſs two ſemt. 
circles at taſtt welt acco;ding to the demonfrature from the = 

place 
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place of departure and ſecond plate, is in latitude 30 deg, which in- 
terſection is from the firſt place weft, from the ſccond place eat, 

Pet being in this interſea ton, the firſt place bearcth from it 
noztheaſt by eaft,and 5 degzes, 38 minutes nozther ly, and diſkant 
27 degrees 32 minutes of this great circle, 

And ths ſecond place beareth from it nozthwelt x by wefk, 1 de- 
gro 40 minutes noꝛtherly, and diſtant 26 degrees, 20min, of this 
great circle accozding to the demonſtrature of the compaſſe : and 
thus much concerning the wind. 

Concerning the way of a Ship or Shipping at Sea. 
PEN, there is to be vnderſtod and like wile to be reſpede> by 
him that hath the charge ( what oe ver in navigation) that there 
is two lawfull and god nadigable courſes to be vſed at the Seas, 
and no moꝛe, eyther of which courſes is very artificiall(theke« 
ping of them aright)4reſteth in the god deſcretion of the ſaid Pa- 
ſter being likewiſe artificiall,which of them he will uſe, 

But if the ſaid Paſter be not ar tiſiciall. but a manof great con- 
teit, the manner 02 way of theſe courſes be to deepe fo; his vnder⸗ 
ſtanding, and thercfo:e he not woztho to take charge at all. 

Py reaſon is this, becauſe all other courſes whatſoever mo2e 
then theſe two,arc abſard, frivolous and falſe:the names of which 
two courſes followeth, 

Firlt the courſe vpon the great Circle being the neereſt 
way from place to place, 

The firſt courſe is to ſagle vpon a great Circle which is aftex 
this manner : being in any one latitude and longitude whatſoe- 
ver, which is pour firſt platz, and doe purpoſe to ſaple from thence 
vpon any Azimuths of demonſtrature whatſosver , which are 
great circles, vntill pou come to 90 degrees in longitude, which 
ts vnto the Hozizon of pour firſt place, in which way pow are to 
reſpec every day at none pour Latitude (it you may) and like. 
wiſe your time as befo2e, oz hereafter ſhall be delivered. Foz the 
delivery of pour longitude, pou are likewiſe to reſpect your Sag- 
ments, being of what length ſoever vpon the Azimuths you 
faple, how vou are, ( vpon any diſtance ) to croſſe the merid ans 
and paralells : fo if you finde your ſelfe in ſuch a latitude,as pou 
ſhould be in, and not in the right longitude, which the Azimuths 
pou Gould ſaple vpon giveth, "ry are you alſo wide and to ſecks 
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refozmation : alfo if yon finde pour ſelfe in ſuch a longitude and 
not in the right latitude which pour Azimathes giveth , then are 
you alſo wide « to ſœ ke retoꝛmat ion, therefoze being a harder way 
82 tourſe to ſaylo vpon the great circle ( notwithſtanding this 
way the neereſt way, oz courſe from place to place of ad other 
wayes ) requiring alwayes refozmation with: great Judgement, J 
will onely deliver 6 examples from one meridian of longitude and 
latitude 531 deg. : min, vyon the demonſtrature;nozthweſt and by 
nozth, continuing it from the firſt place to the Bogizon by Sag- 
ments of 15 deg,ofa great Circle a ptete, onely fo2 a taſt and your 
farther knowledge of this way and ſo will leave it, and hereafter 
will deliver the rema iner of the ſecond courſe oʒ way, which is 
moꝛe eafie, atcoꝛding to the difference, being the one ly and natu⸗ 
rall way indeed that the Compaſle leadeth in, 
The 1 Example. 

Being in the Latitude and longitude, as afo2eſaid , 15 degro&s 
of a Treat Circle from thence., attozding to the demonffrature of 
K. weft and by noꝛth, crefſeth the 18 deg. 3ominutes,0z mertdian: 
in longitude wefward from the firff, and the paralell of nozth la- 
titude 62 degrees 30 minutes. 

The 2 Example, 

Other 15 degrees which maketh zo deg. from the firſt acco2ding 
to the demonfrature of no2thiveft and by no2th, toucheth the me⸗ 
ridian of 5o degr.in longitude weſtward from the firſt, and the 
paralell of nozth latitude 69 deg 28 min. 

The; Example, 

Other 15 degrees which maketh 45 degr. from the firft ac: 
co2ding to the demonTra(ure, of Nozthweſt and by nozth, touch: 
eth the Meridian of 92 Beg. 5o minutes in lengitude weſtward 
from the firft , and the paralell of Nozth latitude 66 degrees, 45 
minutes. 

The 4 Example. 

Other 1 5 degrees which maketh 6o degrees from the firff, ac⸗ 
co2ding to the demonſtrature of Nozthwelt and by noꝛth, touch- 
eth the Peridian of 118 degrees in Longitude weftward from 
the fir ſt and the paralell of noꝛth latitude 57 degrees, 

The 5 Example. 

Other 15 degrees which maksth 75 degrees from the frſt, 
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accozding to the demonſtrature of H. weſt and by nozth, toucheth 
the Peridian of 130 deg, z2 min. in longitude weſt ward from the 
firſt, and the paralell of noꝛth latitude 44 degrees 35 minutes, 

The 6 Example. 

The other oz laſt 15 degrees, which maketh go degrees from 
the firſt, and is the Po2izon theredk accozding to the demonſtra⸗ 
ture of the nozthweſt and by nozth, toucheth the Meridian of 139 
degrees 15 minutes in longitude weltward from the first, and 
the paralell of nozth latitude zi degrees 10 minutes, 

And as foz the ſecond courſe o: way of the Compaſſe vpon the 
difference which we will rely vpon, X have delivered ſufficiently 
thercof, as a fozeſaip, and fo2 that which is alſo necdfnll beftdes 
concerning this way vpon the difference to be delivered, hereat⸗ 
ter in god ſ02t and o2der kolloweth 

There is to be reſpeded by aPalter ofa Ship, oz the man that 
taketh charge in navigation, the gadneſſe ol the Compafle which 
he layluth by, with the nutation thereof in any place if it be need- 
fnll,otherwiſe it will cauſe the way or a Ship to be in an Azimuth 
contrary to his expectation, which will cauſe an erroz. 

And fo the vnderſtanding of this nutation what it is, in any 
plate may be delivered by a man of god conceit, as followeth, ha⸗ 
ving a lopegraphicall inffryment,03.otherw iſe called a Theodolite 
of bꝛaſſe, per feuly made, and the Needle god, being well touched 
with an extellent stone, and handled fo? the purpoſe , delivereth 
the nutation very well: but if the ſea-gate be ſo great that this 
Inſtrument cannot deliver it certaine, then will no Jnffrument 
(cet foꝛth fo2 this n it neither then muff pou woꝛke 
thus, the height of the Sunne in the Meridian at Rene obſerved 
by the Compade , the Compaſſe it ſelfe, then delivereth the nuta- 
tion from None, but rather thus : the latitude at None knowne, 
then vpon any obſervation of the Sunne by the Compaſſe on a- 
ny elevation about 3. a clock in the afternone the declination re- 
ſpected, the CompaTe delivereth the nutation moze truer, my rea⸗ 
ſon is this : becauſe the deſcention of the Sunne in his diurnall 
Arch at this time in the aftgrnone is moꝛe ſwifter towards the 
Mozizon, then it is, the @unne being nere tho Meridian. 

Allo that the ſaid Maſter have with him of the beſt running Glaſs 
ſes that can be made. as afozeſaid, to deliver the time vnto him, 
F 3 5 
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as certaine as may be, which muſt be regarded as a pzincipall 
thing, the coarting of the Peridians relpeasd, foz the delivery of 
theLongitude in any place, by which way the longitude \sdeltve- 
red after the beſt manner, the lat tude being knowne, oth:rwitce, 
the time not reſpes ed oz regarded, the longitude will be delivered 
with the moe erroꝛ. 

Likewiſe the Azimuth of the wap muſt be delivered oz ſet 
dolone accozding to the difference, and not otherwiſe, and not a- 
bove 20 leagues the Sagment: foz the chezter the Dagments be 
the trucr the reckoning , which Azimuths of way vpou the diffe- 
rence, delivereth the longitude alſo in reaſonable ſoꝛt the latitude 
being knowne, yet in this wap is moze abſurditie, then in the fo» 
mer way foz the delivery of the longitude, 

Moꝛeover there is to be reſpected by him that hath the charge 
in navigation, the violence of winds, Sea-gates, Tide-gates,Cſar- 
rents, E dies oꝛ whatſoeuer elſc, that map eyther be helping of the 
ſhip in her way, 02 a hinderante of her way which cauſeth an Azi⸗ 
muth of way, contrary to expectation, which not regarded, bꝛing⸗ 
eth alſo an erroꝛ. 

And fo} the obſerving of Latitudes at the Seas, it had ned to 
bs very pꝛeciſely dane, having a large Quadꝛant of bzaſſe with a 
moveable perpendiculer acco2dingly, delivereth it in the beff 
ſoꝛt: fo2 in obſerving with Crofe-ſtaves there is erro2, my rea: 
ſon is this, the Raffe not lawfully pꝛojected to the great circle dg- 
livercth erroz : my further reafon alſo is this in obſerving with 
the Caffe, the eye is faine to behold and note two things at once, 
which is the center of the Sunne, and the Ho2izon, which is net 
poſſible to be done tr 1cly, 

And in a Dea-gate it can neither be p2eciſely delivered by an 
Aftrolabe, therefoze the Quadꝛant beft fog this purpoſe;fo2 in obs 
ſerving therew:th, there is but onely the center of the Dun, to be 
reſpected, Alſo there muſt be great care had by him that hath the 
charge in navigation, vnto the Steeridge of the chip that it be 
greatly reſpected ot him. and of thaſe pzincipall men which goeth 
in the ſhip with him. which he doth appoint foz this purpoſe, be⸗ 
cauſe the man at the Steridge may be negligent, and by ſome men 
that may be at the St2rivge, as J have ſcene my ſelfe ere now, a 
3 0; 4 points of epther de of the courſe, commanded to be __ 
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bzeaketh no ſquare with him, wh'ch bad oz contrary Sterldge te 
expectation, not counted of 02 noted, cauſeth a foule erroz. 

And whereas there arc infinite ſozts of ſhipping, fo2 bignelle, 
length, and d2aff, ſo they are as different in qualities, wherefo:e 
J will deliver as many qualities concerning all toꝛts of Ships 
ping, as at this pꝛeſent J can remember leading the confideratt- 
on of the reſt, (not now remembzed of me, vnto him that hath the 
tharge fo2 the pzeſent)with thoſe nominated accozding as he ſhall 
finde the Ships quality to be which he goeth in, the qualities as 
followeth, 

Of Shipping there are divers ſozts which have divers qualities 
the reaſon is this,becauſe thep are different in bigneſs and mould, 
and map be miſtrived. To p2oced, ſome of them are long, and 
fome ſho2t, ſome of them flottie, and otherſome of great charge, 8: 
daft, ſome have a defire 02 caff to Poztward, end ſome other to 
farbo2d, ſoms of them god to ſayle( try) weather about without 
ſayleS93 hull, other ſome qualited to the contrarp, ſome are deff- 
rous to have there ſtapes and ſh;owds lacked, and ſome to have 
them ſet tought, ſome Ships d2fire to be ftrimm2) a head, ſome a 
ſerne, and ſome others of an even kele, ſome teereth hard every 
wap, and other ſome eafie of ſtœridge any way:ſome Ships being 
in a ſea-gate will tap, oz wend to windward, and other ſome 
cannot, but muſt wend afoze the wind, which is a great lolle of 
wap, long and ſhozt ſhipping being flotty, are laboꝛſome in a ſea- 
gate, but long oz Go2t being depe Shipping. is eaſle at Sea, ſome 
are faſt Ships vpon a wind, and ſome others are læ ward, ſome 
are god Ships of aſayle quarter winds, and ſome not ſo god: 
ſome are god a foze the wind, amd ſome sthers to the contrary, 
ſome Ships are ffiffe ſided which is a pꝛinctpall quality, and 
ſome other are tender fd, which is a bad quality, ſome Ships 
— of advantage mot wayes, and other ſome are to the con: 

rary, 

Therefoze the quality ofa Ship is greatly to be regarded of 
him that hath the charge, fo2 a Ship of advantage oꝛ diſadvan- 
tage, cauſsth an Azimuth of way contrary to expectation , which 
not being reſpected cauſeth an erroꝛ. 

Now koꝛ pour diurnall by ſome called a Travers buke, o: boke 
wherein you keepe reckoning of the Ships way at the Seas, in 
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my tonteit and as J doe uſe, is in manner as followeth, 

In the head oz begiuning of which Boke, ſet downe the Title 
thereof, with the Moneth, day, and date of our Lord, at the time of 
your beginning to enter into pour navigation: atter which being 
ſet downe, de vide the leafs and ſo the reſt of the leaves vp x down 
info 10 ſpaces 02 columes, and ſet downe in every colume as fol. 
loweth, : 

A the ürſt columeof which Boke, (ct downe the Ponths and 
I Dapes , actoꝛding to the ſequell of them as the time ſpendeth, 
In the ſecond colume, ſet downe the Houres of time ſpent in 


ſayling upon the Azimuths uſed. 
In the third colume, ſet dswne the Azimuth of the wind, oz 


that wind fo; the time it was in. 

In the 4 colume, ſet downe the Courſe which you have kept, 
that is the courſe on the trueAzimuth,accozding to the difference, 

In the 5 colume, ſet downe the quantity of Leagues runne 
vpon the Azimuth as afozeſaid, | 

In the 6 colume, ſet downe the degrees of the Pole elevated 

Jn the 7 col. alſo the min. if there be any, of the Pole elevated, 

In the 8 colume, ſet downe the degrees ofLongitude delivered 
by the time and Latitude as afozeſaid. 

In the 9 colume, alſo the mindtes(if there be any) of the Lon- 
gitude fo delivered. ; 

In the 10 colume, ſet downe pour Diſcourſe of things, accoz⸗ 
ding as pou find accaſion, 
And to Conclude. 

E very of which inconvenicnces, oz rather god knowledge and 
vnderſtanding as akozeſaid, being thus noted, knowne and regar⸗ 
ded by him that bath the charge, he ſhall deliver in his Navigatis 
ons the Ships waz he goeth in with all advantages, whois wo2- 
th» tobe truſted with any charge , and to receive great commens 
dat ions. 

But to the sontraty, he that hath the charge not retpea ing 
theſs things, as afozeſaid, he delivereth the Ships way with all 
nbſurdities and erro2, and to ſpcake the truth, he is not worthy to 
fake charge at all, but to have an inferiour place, which he is moꝛe 
— — koꝛ: and thus will J leave delating of the way of Shipping 
At Sea. 
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EM RTE 85 
AN APPENDIX: 


A neceſſary Diſcourſe (concerning the 


Heliſphericall lyne that a Ship deſcribeth upon 
the Superficies of the Sea, being directed by the 
HMagnetriall Needle or Compaſſes.) Betweene 
Mr. Geograph, and Mr. Nanrae 
* 


_ Nantae. 
=—_—= Cl met, Pr. Geograph? 
Geogtaph. 
Pr. Nautae and ſo are pou alſs well met, 4 habe 
wi much defired a long while to hade ſome diſcourſe 
\ ks with you. | 

an. With me Sir, about what Þp;ay pou ? 

Geo. About that which J ſuppoſe you aro well ſ&ne in, A 
means the way of a Ship upon the Superficies of the Sea, being 
guided by the Magneticall Needle oz Compaſſe? 

1 Nautae. 

- Sir ,J am very willing te entertaine pour mot ion, and 
at this pzeſent to diſcourſe with pon, there are di derſtties of opt- 
nions concerning the way, motion oz moving of a Ship vpon the 
Superficits of the Sea, which way, motion, 82 moving of a Ship 
is two-fold , pzincipally in Sayling. That is firT ſpirall, alias 
H-:iiſphericall, oz elſe ſecondly it is dndsr a great Circle, the ſpi- 
rall 63 Þelifphertcall way is pzoduced by the Ships continaall 
keping of one courſe, the foure Cardinall points ercepted, 

Bat in the way of ſapling vnder a great Circle, the courſe is 


alwayes alterable. And 
| nd 
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And wbereas the moſt part of @ea-men will thinks that the 
demonftration which is delivered by the common plains @ca- 
chart ( becance it is eaſteſt done) is of all other the moſt exquiſite 
foz the truth thereof; Vet is the ſame inded, ld with many groſſe 
errours,, ſo that fac men muſt and ars ofton times ot neceCity 
greatly deccived of their oxrpocationg, 


Therefoze fo; the better vnderftanding of thoſe that are Piat ⸗ 


titioners'in the Art of Kavigation, we will in this diſcourſe make 
relation both of the ſpirall wap ofa Ship, in keping alwayes one 
tourte with the Solation of ſuch doubts, and anſwering ſuch al- 
logations and objections as may ar its thozou$gh want of ſudge- 
ment therein; as alſo of ſapling vnder a great Circle with tho 
var tons and changeable poſition thereof; let me therefo;e beare 
pour opinion concerning the Rudimants and grounds thereof, 


Gengraph. 

Firtt, it is neceCagy fo? all P3acitioners of Navigation 
to know, that the Earth and Water together dos make a round 
03 Sphericall body being encloſed with one converity oz ſuper- 


lic ies, and that the earth and the waters are not plains 82 flat to. 


mod, ut line vnto a round Spheare 02 Globs, it may thereby 
caftly be vaderftod, that the courſes extended from place to place, 
cannot be traecty deſcribed with right lynes, eſpecially in a faces 
diſtance, becauſe they are Segments of great Circles and are cix- 
tnlarly extended, from one place toanother, 

ce it followes, that the ſaperficics of the Sea being Sphs- 
ricall not plaine oz flat fozmed, that a Ship departing from any 
aſſigned place betwe@ne the E quatoꝛ and either of the Poles, bp 
any one Rhombs oz point of the Parriners Compaſe, the Pert- 
dian onsly excepted, A ſay that in keping one and the ſame contfs 
ſhe maketh her wap neither in freight lyns great Circls oz leffer 
Circls, but in a fpirall lyne compoſed of Segments of great Cir- 
cles, and returning by the oppoſite of that Rhombe 02 point to- 
wards the place of her departure, the ſhall make her way in ano- 
ther ſpirall lyne, by reaſon whereof ſhs cannot accozding to that 


,fonrſe fall with the place 2 departure. | 


aurae. 
That the conrſe 03 way of « Ship is Spirall pst concen- 


trick to the center of the Earth , and therefo;s in #egments a 
| grea 
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treat Circles, when it is continued by any one Rhembe oz point 
of the Compaſſe (the E at and Wes, NBozth and South , onely 
excepted, and that when the Compaſſe hath no variation) is vn 
dvubtedly true, 

But whereas you ſap, that in returning to the place of her de 
parturs by the oppofite point oꝛ Rhombe ſhe ſapled out, ſhe ſhall 
not fall with the place of her departure, (no current n0z any 
ſach thing to hinder her ) you erre very much, yet J would 
willingly heart by what reaſon you tan pꝛo ve your opinion. 
Geograp". | 

It pou will grant that a Ship maketh her way in @ecg- 

ments of great Circles, then know hereby that all great circles 
doe in every ſeverall Latitude make ſeverall Angles with the 
Meridian, alſo thoſscircles that dog in ſeberall Latitudes make 
like Angles with the Peridian, have their ſeverall declinat ions 
oz greateſt diſtance from the Equatoz, 
Lad by reaſon of theſs var iet ies both in Angles and declina⸗ 
tions, 83 greateft distances from the Equinodiall, there muſt al- 
ſo be a variety in the courſes made by oppoſite Angles , and pet 
both fpirall, 

Foz being dnder the Equinociall, an Azimuth of Nozthea® 
toucheth the Ho2tzon in Latitude 45 deg, © min, Nozth Lati- 
tude, o deg. diſtant from the place of being under the Eqinodt- 
all; Zhen comming to the ſecond place in Latitude 45 deg-o min. 
Nozth Latitude, and intending to returne to the Art place vnder 
the Equinodiall by the oppoſite point of Bo2theaf, which is 
Southweft 45 beg. o min, from the Meridian. that great circle oz 
2 interſeceth oz cutteth the Equatoz at ure 54 deg. 45 
miu. which viſance is lefſe ( to rsturne to the E quatoꝝ by the op- 
polite point ) by 35 deg. 15 min. and is 03t of the place of depar- 
ture; alto being vnder ths Equinoc tall the Nozthea®, SouthoaT, 
and Southweft Azimuths dos require 1 deg, 24 min. 51 ſeconds 
234 thirds to raiſs one degr of Latitude. 

But being iu a paralell so deg, o min. Heth, the Noztheaft 
and No;zthweft require 1 det. 26 min. x 3 ſeconds 2 thirds of dif- 
tance to raiſe one degr of Latitude. 

And in the ſame paralell of 60 deg. o min. the Southeaft and 
Southweſt, require no ä but 1 deg, 23min, 32 _ 52 

2 thirds, 
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* thirds, foz one degree of the Poles depzeſion, Hereby it appear- 
eth that the @cgments of Noztheaft and Nozthwell, are greater 
to raiſe one degree, then the degments of Southeaſt and South- 
weſt to depꝛeſſe one Degree, by o Deg, :min, 35 ſetonds io thirds, 

Pozeover the greater Segments which dos raiſe ths Pole one 
degree in that Latitude, exced thoſe vader the Equinodiall by 
o deg. t min. 21 ſeconds 39 thirds,and the leller Segments which 
depꝛelle the Pole, are leſle then thoſe of the Equinociail by o deg, 
I min, 13 ſeconds z thirds, which might ſerve fo2 ſutticient ſatiſ. 
faction that the way outward and homeward are not alike,againg 
fo2 pour better vnderſtanding, you may note, that being at the 
Equinoctiall, a Segment of a great circle of 20 leagues , which 
maketh with the Peridian an Angle of 45 deg. o min. doth 
ratſe the Pole and differ the Longitade neere © deg. 42 min. 253 
feconds z thirds, 

And in paralell so deg. o min. No2th Latitude, a Segment of 

20 leagues Southeaft oz ſouthweſt dep;efſcth the Pole o deg. 42 
min. 5$ ſeconds 8 thirds, and differs the Longitude nere 1 deg, 
23 min. 4 ſeconds 6 thirds, and in the ſame paralell of 6c deg. © 
min. the like ſegment of 20 leagues diſtance No2theaft o Nozth- 
reft elevateth the ole o deg. 41 min. 57feconds o thirds, where - 
by it plainly appears, that if the way of a Ship be compoſed of 
Seaments of great Circles, the way outward and home ward 
de ing made by oppoſite Angles are not alike, vet both Spirall, 
Therskoze aShip making her way by any one Rhombe 02 point 
the Merldian onelp excepted, and returning by the oppoſite point 
thereof, cannot by courſe fall with the ptace of her departurs. 
And farther it muſt be confidered that the greater L atitude is, 
and the greater the Angle of the courſe is in reſpec of the Peridi⸗ 
an, the groater is the variety, and the Eaft and Mett are moft 
variable, mozeover in Nozth Latitude, if ths courſe be betwense 
the South and the EC aft 82 Meſt then the way homeward retur⸗ 
ning by the oppoſite to the Peridian of the place of departure wall 
be Go:ter then the wap outwards, and falleth into a leller Latt- 
tude acto2ding to the courſe , diſtance, and declination from the 
Equtnoctiall, but if the courſe be betwene the Rozth and the 
Caft, and the No2th and the Welt. then in returning by the oy - 


polite, to the Peridian of tye plate of departure, the way home- 
wards 


— 
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war ds ſhall be longer then the way ontloards. falling likewiſe in ⸗ 
to a leller Latitude. accoꝛding to the courſe; diſtance, and the de⸗ 
tlinat ion from the ©quinodiall, 

Nautae. 

If the Spirall o: Heliſphericall way of a Ship vpon th: 
Huper fle ies of the Sea, being compoſed of Segments of great 
Circles, had alſo thoſe Segments limited o; bounded to containe 
20 02 zolsagues a pece, then ſhould all pour former allegations 
be true, but thoſe Segments in regard of their ſmalnefle cannot 
be ſenflbly diftinguiſhed, neither can it be certainly ſaid, that a 
Ship in keeping alwayes one courſe, cent inueth vnder one great 
circle 1 league 02 r mils; for when the ronrre is alwaies continued 
acco;ding to any one point of the Compaſs, it maketh an obligue 
Angle with the Peridian,and-then ſo often as the Ship changeth 
her Zenith, ſo often che changeth likewiſe the great Circle ſhe 
maketh her way in that is to ſay,ſs many Z eniths as ſhe paſſeth 
vnder ſo manygreat Circles he maketh her way in, and each of 
thoſe Circles make ſeverall Angles with the Equinogiall, and 
the greater the Latitudes are the greater are tho Angles, koꝛ in 
the Latitude of 39 deg. 30 min. the verticall circle of Southweft 
and Roztheaſt maketh an Angle of 68 deg. 58 min. with the ©« 
quatoz, and in Latitude 60 deg o min. the Azimath of Southweft 
and Noztheaft maketh an Angle of 69 deg. 18 min ſoith the Equt- 
noctall, Alſo in paralell 60 deg. zo mn. the Douth weſt and Nozth- 
caft Azimuthes make an Angle of <5 deg. 37 min, with the E⸗ 
quato2,and in the Latitude of 63 deg. 53min. it makes an Angle 
of 69 deg. 18 min, and in the Latitude of 69 deg 37 min, the koze⸗ 
ſaid great circles make right Angles with the Meridian, and art 
circles of Weff and Eaſt, pet notwithſtanding the variable 
Angles that theſe great circles make with the Equinodiall, and 
the contrary Angles , that every great circle maketh with everp 
new Meridian IJ ſay that in regard thoſe Segments that a Ship 
maketh her way in are ſo ſmall and infſenfible. ſhe hall in Kep- 
ing one courſe outwards, p:odace a ſpirail o: Heliſpheritall line, 
and returning by the oppoſite point thereof (he ſhall againe paſſe 
bnder all thoſe Zentthes, that ſee did in her way ontward ans in 
like degments and ſhall bp the lame lonc of inclination. fell again 


with the place of her departure. 
© 3 But 


— — — 
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But when a hip makeih an E at 0zWeft wap the lens of her 
Taping maketh alwapes right Angles with the Peridian, then 
chall thoſe great Circles ot whoſe Segments the Hhips way is 
compoſed make like Angles with the@quato2,that is to ſap equall 
to the Latitude and the Ship ſhall accozding to that courſe runne 
a paralell to the ©quinodiail. 

Geogtaph. 
Per thinkes that is ſtrauze that you will allow the Ea& 
:and. Weſt way of a Ship being made in Sogments of great 
Ciccles to caterſet the Equgtoz at Satt and Mett, by reaſon 
whereof they are Touch-lines to the paralell of Latitude, and pet 
you will not allow oz grant the Eaft and Weft to make a ſpirall 
way as well as the roft, wy 2 
F0; hows is it poCible that the lyne of Intl inat ion 03 way ofa 
Ship being compoſed of Segments of great Circles, and thoſe 
Couch - lines to the paralell of Latitude, ſo that the Ships Ca- 
ping is quite contrary to the paralell and maketh obligue Angles 
therewith, and that eſpecially in great Latitudes, how then is it 
poſlible that the Eat and Weft ſhould lead in a paraleil 03 p30» 
d ute alefſer Circle 03 any part thereof, 
_ Nautae, 

Lake a ſmall Compaſſe dye, and faſten it o a thzeed that 
tnap paſſe thozow the Noth and South points thereof, and make 
« nate in the end of ths thꝛeed and put it vpon the Axis of the 
Globe at the Pole, then carrying the dy with the thz@d about the 
dody ol the Globe, and pou ſball ſe the center of the fip dsſcribeth 
a paralell to the Equinoctall, and yet the Eat aud Met of the 
fiy alwayes reſpedsth the E quinoc tall at go degrees ominut. of 

And to would a Ship if ſhe had n haſer og ſome thing elſe faſt 
about the Pole to attract her thereunts, 

Geograph. 

But by the Globe thus doe faſten the quabzant of Alti⸗ 
tude to the E quinoatall in the bzafls Peridian, and bꝛing tbe be · 
ginning of the degrees of the quadzant to paralell 66 deg, o min. 
and then from that point where the beginning of the degrees of 
the quadzant do touch in paralell se deg.o min, along by the 8dge 
of the quadꝛant to the Cquinodiall is the lyne of Caf and Met. 

yuolo 
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now with the point of an nedle 03 ſome ſuch thing pꝛick of by the 
edge of the quadzant 1 deg o min. and make a marke thers, then 
move p Slobs vntill the beginning of the degrees of the quadꝛant 
doe fit with that marke, and then as befo2e pꝛick of againe 1 Beg, 
o min, by the edge of the quadzant, and ſo pzocecd by 1 deg.o min. 
vnt ill you hade gone round about the Globe , and that the point 
of the Pedle fall in the fir® Meridian where you began, and von 
all ind the lyne of the Inclination to be dilated from Latitude 
. 60 Deg; © min. about » deg. zo min. and foz further p2ofe hereof 
fuppoſe your ſelfe to be bnder the E quinoatall, and the Compalle 
to have no variation, and the Ship to cape E aſt oz Weſt, alſo 
the Baine-maſt to ffand vpꝛight in the Keppe, the head thereof 
pointing to the Zenith, and the heele to the Nadir oꝛ rather to 
the center of the earth, and the mid-ſhip beame making right 
Angles with the maſt to be paralell to the Axis of the wozld, A 
ſap, that this Ship pzoceeding E att oz Weft in this manner ma- 
keth her way ina great Circle tos wit in the E quinoctiall, and re- 
turning by the oppoſite point thereof ſhall againe fall with the 
place of her departure. 

Now I ſay by the ſame reaſon, that it the ſaid hip being in 
any Latitude betweene the ©quatoz and either of the Poles, in 
Caping Caft oz Met. her mid · ip beame ſhall then be a paralell 
to the plane of the Þo2izon, and alſo to the Axis of that great 
Circle oꝛ Circles which in her p2oceeding lyne of Inclination the 
maketh her way in; the head of the maine: aft pointing to the 
Zenith, and the heele to the Madir, and the lone of her Caping 
maketh confrary Angles with every new paralell. Now if aShip 
in ſapting vnder one Circle mut have her mid⸗ ip beame al- 
wayes paralell to the Axis of that great Circle ſhee maketh her 
way in, then in keeping directly vnder one paralell, her mid-ſhip 
beame mud be alwayes paralell to the Aris of the world, fo; that 
is the Axis of every paralell. and ſo likewiſe the maine · maſt be 
ing refifled perpendicularly in manner as efo2eſaid, mutt be alſs 
à paralell to the Equinodials diameter, and make an Angle with 
the Hoztzon equall to the Latitude, the head thereof not reſpec- 
ing the Zenith, no2 the hesle the Kadir no: the Center of the 
earth, but the Center of the paralell of her Latitude, and in this 
manner aSþip map runne in a paralell to the Equinociall, 

But 
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Bit how this may ſtand with humane reaſon, I lea bs to your 
further conftruztion, 


Herein you are notably deceived as it ſhall pꝛeſently at large 
be made plaine and evident, foz whereas pou ſay that the way ot 
a Ship, cannot deſcribe a paraieil to the Equinoctiall except her 
mid-ſyip beams he paralell to the Axis ot the wazld, A ſap that fo 


N2urae. 


long as the mid · ſhip⸗beame remaineth due Roth and@outh, that 
is to ſap paralell to the Meridtans Diameter in the plane ol the 
Poꝛizon although the bead of the maine-Palkt (it being perpondi- 
cularly eretted ) point to the Zenith, and the hele to the Kadir, 
ſo long J tao. her way ſhall deſcribe a paralell to the Equinogi- 
all, but as I ſaid befoze you ſeme by all pour fo2mer allegations 
fop;ove, that the wayofa Ship; being compoſed of Segments 
of great Circles hond h1ve thoſe Degments limited o: termf- 
nated, to contatae 15, 20, o: zo leagues a pece, which if it were 
ſs, then ſhould it be altogether accoꝛding to your ſaying. | 

- Batnow'fa2 as mich as there is ſome difficulty in the pꝛe⸗ 
miſes and few Pariners know how to cenſure thereof, J will 
therefo:e bziefly p1ove by Arithmetticall calculation, the @aft 
and Mek in ane Latitude to lead in a paralell as well as the 


Equinottall, 
Example. 


The paralell of 60 deg. o min. ts equall to the length of halte 
the equtnoctiall oz 180 deg. o min. of a great Circle: we will 
thercfoze in the fame make our beginning,and from the fir place 
being ſcituate therein, pꝛoduce 18 Seftments which containe 10 
deg. o min. a pte, which by Arithemeticali calculation map be 


thus found ont. 
The Theorem. viz, 


S the Radius is to the fine of the Latitude 60 deg o min, 

ſo is the fin: of the Tamplement of the diſtance the fine 

of $0 deg, o min to the ſine of the Latitude of that place where 

the firſt Segment of 10 deg, o min. endeth, and ſo againe in like 
manner fo: the ſecond Segment, 

viz, A5 th: Radins is to the ine of the Latitude where the 

fir# Segment endeth. ſo is the fine of the Complement of 10 deg. 


o min to the fn: of the Latituve where the ſecond . th 
eth, 
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deth and this is to be tontinued 18 times, fo ſhall vou find the lack 
woꝛke to bing fo:th the ſine of 41 deg, 06 min, but if pon works 
bo Logarithme fines , multipiy the Legarithme ſine ot do deg. o 
min. (the Complement of 10 deg, omin, )by 18, becauſe there 
are +8 Segments, and the p2oduc adde to the Logarithme fine ot 
so deg. o min. the Latitudegiven, the famine will be the Loga⸗ 
rithme une of 41 deg, os min. the Latitude of the 18 Segment, 
which dilatety from Latitude 6 deg. o min. the ſum of 19 deg;o 
min. wanting but s deg, os min. 

From whence we may ſe, that if great Segments haue fuch 
great alterations, then leNer Segments muſt have their co2reſ- 
pandent var tet ies pꝛopoꝛt ionall vnto theme but marke what kol- 
low2s, and J make no doubt but that anon you will be ot another 
opinton then fozmerly you have bin concerning this matter, as 
from the afoꝛeſaid paralel'6e deg. o min. let there be pꝛoduced 36 
Segments actoꝛding as was afoze ſbewed, aach segment contain⸗ 
ing 5 deg. o min. o 160 leagues a peece, and pou ſhall und the end 
ot the laſt Segment to fall in Latitude 49 deg. 4i min. which is 
dilated from paralell 60 deg. o min but 10 deg. 59 min. where 
note that this dilatation is lefle then the foꝛmer by 7 deg. 55 min. 

In like manner, in the ſame paralell 60 deg o min. let there be 
p20duced 180 Segments of 1 eg, s min. 07 20 leagues aptece and 
you ſhall find the end of the laſt Segment to fall in Latitude 57 
deg, 23 min. which is dilated but 2 deg 35 min. from paralell 66 
deg. o min. : 

Againe,let 1 0800 Segments be p2oduced in the ſame paralell 
of ed deg o min. of o deg, 1 min. one minute apeere due Eat oz 
Meſt and wo2king acco2ding to the foꝛmer manner the laſt Beg⸗ 
ment will end in 59 deg: 57 min. . which dilateth from paralell 
co ded. o min. bat 2 {.minutes. wherefo2e the confideration hereof 
may ſerve fo: a ſufficient ſatisfaction platnely to pꝛo ve that the 
Eaſt and Weff direced by the magneticall Needle oz Compaſſe 

doth lead in a Magneticalt paralell foz as great Segments have 
their great varieties. and leer Begments ha ve thetr lefſer 
alterations coꝛreſpondent vnto them fo by the ſame reaſon inſen⸗ 
ſbls Segments muff have infenſible ditkerences and the like rea- 
ſon holdeth fo2 any other po int ofthe Tom taſſe as well as fo? the 
Eaſt oz Welt as J have fozmerly ſhewed pou, and at our next 
me- 
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moet ing -J-4vill ſet pou downe od ſhow you the Theoꝛems to: 
operating of it, 


But vou will tap, here is in 16800 minutes a diFexence ot 


2: minutes, and Segments of minutes in a mans judgement are 


fo fall that a Ship cannot make her way in leſſerdegments and 


pat theſsSegments are not voyd of a ſenfible difference, J anſwer 
as bofo2s, that neither in ſapling Eafi oz Mett, noꝛ in the ſpirall 
93 Peliſphericall way by anyother courfe oz point of the Com- 
paſſe, a Ships continuance bnder a great Circle 2 Circles cans 
not be terminated, and whereas 10900 minutes doe in the eat 


Q3 Weft-from Latituds 60 dog. o min. Pꝛodute a differente of 2 7 


minutes, A ſag inceſpect of ſo great a diſtane the ditterente is in- 
LO your pleaſe to take ſo much paines fo2 the fo2mer pata⸗ 

of 60 Dog. o min; te makes tryall from fecond te ſecond, that 
is Degnayts be pzo2need Eaſt o: Weſt each weg 
ment to containg one ſecend and the end of the laſt Senment 
ſhall not bo fxom the ir @ plats, fo md as ent feconD, and thes 


having pzoved ſufficiently that the eat and Mett being dicoxted 


by the magnet icall Needle 02 C , doth lead na magaett- 
call paralell, and alis that in hee ing one courſe the Ships way 
is ſyiroU. 02 Hebifydoricall , and returning by the oppoſite potnt 
thereof, hall againe fall with the place of her departure 
we will finiſh this diſcourſe, and fpeake of ſom? pꝛincipall rules 
which of all ſea-men and Parriners ought to be knowne, 
| Geograph. 
_ What is the firſt and moſt uſefull Pꝛopoſttion in the Pa- 
riners p2atiſe to be takow not ice ol. 
Nau. y the tourſe and both KL atitudes to find the differente 
of KL ougitude and the diſtante. 
Geo, Fo; bat xeaſon is that pꝛopoſtt ton in ſayling the prima» 
ry and moſt uſefull; | 
Nau. Becauſe the courſe ts commoniy given. and the Lati- 
tudes may beknowne by obſervation, but the diffanceand the 
diEerencs of Longitude by ſapling may be ſuppoſed but not cer; 
tainip knowno without the heipe at the fozmer , and foltkewife 
the diſtance. in ſayling att oz We may be ſuppoſed, but not 
certainly knowne, | | 


Geo, 


_— * .. 


— — 2 — 2 


plement of 47 deg. o min. 
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Ged. I p2ay you ir, let vs then pꝛocd, 7 the pzadife with 


out any further circumſtante, that baving both Latitudos and the 


courfs we may fads the difference ofKongitude and the diftanc 
Nan. We will Sir, | | 
Sappoſe a ſhip to be in Latitude 50 deg. o min; £02th Lati« 
tude ſayles South GDouth-welft 5 point Weſt, vatill ſhe be in tho 
Latitude of 47 deg. o min. I demand the dickerente of K ongitude 
aud the viffance the Ship hath runng.. | 
The Theorem. ta 
A S ameane piopoztionall betwene the fines of the Comple⸗ 
ments of both Latitudes is to the Tangent of the courſe, ſo 


s the differente ol Latitude to the difference ol engitude, which 


by the Logarithmes is thus. _ | | 
Adde the Logarithme tangent of the courſe 28 deg, 7 min. to 
$ Logarithme ofthe difference of Latitude 6e leagues, and from 
that lumme ſabtrad halte the ſins Complement of o deg. o min. 
which is halte ths fine of % deg. o min. and halle the Gne Com- 
which is halte the dne ot 43 deg· © min. 
ded together, ( I means Legsrithme fines hand the remainer 
wall be the Logarithme of the difference of L ougitude, 
. Geo, What is tho ſecond mat uſefull p2opoſition that a Par - 
riner in his p2acice ig to take nocice.of,. - | | 
Nau. y both Latitudes and the departure from the Peridi⸗ 
an to find the differente ol Longitude tha courfe and the diſtance. 

Geo. Wherefs;8 bog account this to be the ſecond moſt 
uſefgil p;opofition in tho iners p2agice, 

Nau. Betauſe all Pacriners that kæpe their account by dit. 
ference of atitade and dicterence of Longitude ( which onelp is 
tha true way) after that they have ca vp their Traverſe by diffe, 
tente of Latitude and departure from thePeridian doe find theis 
viference ol TL ongitude as well as their courſe and their diſtance 
from their fr placs, they he gan thois Zraverſs this way. 

Geo. A pꝛaę pou dit tet me downe the C heoꝛems fo; the ope- 
rat ing ok this. 

Nau. T will Bir, which are thefe following. 

1 As the ſumme of halte the Logarithme fines of the Comple⸗ 
ments of both Latitudes is to the depgcture from the Peridian, 
ſo is the Radius to the 8 of Longitude, jo 

. 2 As 
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2 As the ditkerente of Latitude ts to the departure from the 
Meridian, ſo is the adius to the Tangent of the coarſe, * 

3 As the fine ol the C ement of the courſe" is 10 857 K 
us, ſo is the difference ol Latitude to the distance that the chip - 
runne frpin the fir place where the began ber Traverſe, 

Seo. What is the third, and as J remember you ſaid the lat 
uſefull-ppopoſition to be taken notice of in the Piriners p;actice; 

Nau. By having gi ven the Latitudes of two places and 
their difference of Longifade to ünd the magneticall courſe, o; 
Rhomb, and the difaiite.- ' 
Seo. Bow —.— 1g fo a Pariner in his pzacife, 
Nau. Becauſe manyt it chanceth that a Mariner ts to 
Caple from one pozt whoſe Latitude and Longttude he hath in 
Gesgtdphitall tables (as in Pr; Haghes his ute of the Globes oz 
in the Cables ot the Sez - mans Rafe, der ) and ts to fayle ſo and- 
ther port whole Latitude and Longitude he hath alſo in the ſaid 
Dibled/anbb/this pꝛopostton he mp examine the truth of his 
Sechs © Wa 
Ge rt mevowne the Theorems fo; this pꝛopoſttion, and J 
will trouble vou no farther at this time. | 

Nau wir J am in ſome datt becauſe the time is farther 
ſpent then J ſuppoſed fince we met, but N wilt perfo2me your recs 
queſt: and then J will take my leave of pom tog tdis time. 

3? 4 the difference ol atitude is to the difference ot Lon⸗ 
gitude, lo is halte the nes Complements of both Latftuves (4 
mean aok the Logarithme fines )to the Tangent of thz courſe, 

" @ptdndly as befo2c; as tbe fine Complement ofthe tourfe is to 
Kadttis, fd is the di Kerence of L atttude tothe diffance runne. 
Sed, Paſter Nancze, Ithanke you very khrvly fo2 your com- 
pany, and your conference. you have infozmed my judgment gere 
much in the matter of Ravigatton, + | 
Nau. Sir, Jam very joyfull of it, fare you well. 
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